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SUMMARY 



Tffi; "E^TJUCTS OF DIFF’-.PSKT I'FTHODS CF PRACTICE 
ON FTLI'-i-DIRECTSD PSRFORM'UCES 



The purpose of this study was to investigate the effects of 
vrrious rates of presentation in combination with massed and spaced^ 
concurrent and nonconcurrent practice modes on filiu-niediated percep~ 
tual motor performance. This was a pioneering investigation into 
this combination of variables vjithin a factorial design, within a 
single practice session, and under research conditions that were 
controlled by the use of media technology. 

Three, basic films wtre prepared for the stimulus materials 
and each contained twenty-four identical performances of the c 
criterion task. The films differed only in the rate at vjhich they 
were photographed and subsequently presented - normal speed and two 
slower motion speeds. 

The criterion task was the tying and testing of an unfamiliar 
knotted figure which involved a series of interrelated steps leading 
to^wards a final measurable product. 

Three levels of massed-spacec practice w^ei^e investigated. 

One third of the subjects watched one criterion task on film and 
practiced one criterion task alternately throughout the experiment. 
The second group watched three performances and practiced three 
tasks alternately. The third group watched six porform.ances and 
practiced six tasks alternately. 

Concurreno and nonconcurrent practice modes were the values 
of the third variable under investigation. Half of the subjects 
watched the performance and then practiced without visual stimuli. 

The verbal instructions were programmed on tape cartridges. 

The eighteen experimental treatments were randomly ordered 
and assigned to one hundred and eighty men and wTorren graduate 
students in education at Indiana University. The subjects were 
tested individually within groups of five in an air-conditioned 
laboratory which was set up like a small portable language laboratory. 

The practice period was followed by a criterion testing period 
and four dependent variables were investigated. Scores were given 
for the number of criterion tasks completed and step analysis scores 
were given. 
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The experimental data was analyzed by the use of four analyses 
of variance and the Duncan new multiple ranj^e test for the signif- 
icant differences between means. Significant F ratios at the .01 
level w^ere found for the main effect of rates of presentati '•n in all 
of the experimental problems. Slower rates were more effective. 

Wo significant difference was found between massed-spaced practice 
modes. Experimental evidence in some of the problems indicated that 
concurrent modes may be more effective rhan nonconcurrent modes. 

The possibility of interactions being found in future research was 
suggested. The selected scale of neasurement and choice of dependent 
variable to be examined appeared to have influenced the amount of 
significant difference found. 

This study can serve to generate further research and raar^r 
related follow-up studies were suggested and described. The develop- 
ment of an integrated body of evidence will lead towards more useful 
practices in the instructional process involving pt-rceptual motor 
learning in such diverse areas as the performing arts, special 
educ'^tion for the handicapped, athletics, vocational educ^'-tion and 
industry''. Such research may influence educational practice as well 
as provide insight into how complex perceptual motor skills are 
learned and how conditions of learning may influence perception 
and personality. 



Margaret Anne Patricia Montgomery 
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INTRODUCTIOI'^ 



Teschyrs in the are? of perceptual motor learning- are confront 

ed with two i™oort.->nt t?,sks. They must 

motor skills to be leorned by their students eno 

Trust cont-’in all of the crucial cues involved in each skill. _ 

“sLoUons serve ns models for the students end influence their 

performance. 

The challerr/e to the teacher does not end here, however. The 
teocher ^sfcLefully set the conditions for learning and vary them 
according to the particular situation and the problems of stude , 

individukly and collectively. “usrmake decisions 

been rnalyzed into its component parts, t^e ucac.er mus 
on ho^^his demonstration will be presented to the students and how 

the students will practice. 

The teaching and perfortniag experiences of the experimenter 
prompted this investigation. Rate of "'tSen^s laTt^s 

iiti zz rx”.:.™? '.’.stss i. «!.«,. .. 

which perceptSl motor skills are presented ana practiced. 

Gl-ser (1965) stresses the importance of bridging the critical gap 
between basic psychological research and teaching practices, thus devel- 
0 ^ 1 ^" b:tt:r"^d^fined'area of educational research to 

nology in inausw, ^ emnhasised areas has been motor 

ZZAIT GLser?eels tha?%ecific training research can provide 
results thaf will have useful implications for psycholof ical research 
as well as educational practice, 

Cr'^tty (196U) shows similar concern and has analyzed ’“’^t of the 
ir^ortant rSeLch in human movement behavior. He notes the recent in- 

S... 1. .1... — '“jf - 

such diverse areas as athletics, line -rx. , vVitr-^Vim-i r*p1 

handicapped, technical skills in industry and educa^ i^^gration of 
activities such as d^nce, _ and the skill mv l^d *he 



‘h ClcinC© • rlLlU Uilc; o -l -i- -i-u 

' ‘ tt ’ • + rMi+ +bo+ rpt^f-prch in human movement 

b«rayirn::;ce”:d?::^^^^ 

may provide insight into how complex perceptual motor skil - 
learned. 



Thsory— Orisritrsd^ MuX'bivsrxHbXs Rsscsrcli 

I-fany investigators stress the importance of theory-oriented film 
research. Black (l96^); Carpenter (1962); Lumsdaine (l9oI{); Smith and 
Van Ormer (l9i;9) eniphasize theoretically-oriented variables rather x>-.an 
gross characteristics of instructional media, thus oifering a sounder 
basis for i^reneralization of results. Luinsdaine discusses the strengths 
and weaknesses of research studies which involve variation of a single 
factor and those which involve multivariable experimentation.^ He con- 
cludes that the latter type of research, if kept relatively si^le in 
design, mil probably result in broader and more useful generalizatio s 
than the former type. He feels that the weakness of the single^ factor 
investigation lies in the researcher's probable neglect of possible 
interaction which could lead to confounded results. The literature 
suggests the importance of controlled study of the effects of various 
rates of present.- tion and practice on perceptual motor performance. 

The effect of v-'^rious r''*bes of presentrPtrion niightr be infXuenced by e 
kind of wactice nodes used and therefore a multivariable research de- 
sign investigating these various factors might yield fruitful results. 

Sxp 63 riTn 6 ri‘b-xX ConbroX Through MsdXc*. iGchnoXOi^y 

A lack of controlled presentation of stimulus materials is read- 
ily apparent in research in motor learning. Live demonstrations differ 
even when performed by the same individual expert. This is particular- 
ly true when the demonstr-ator performs at different speeds or ratea of 
presentation. Lumsdaine (l96i|) discusses the importance of controlled 
presentation of stimulus materials and he emphasizes the advantages oi 
filmed stimulus m-aterials x-jhich can then be repeated ad infinitum in 
practice situations and test situations. Controlled manipulation of 
variables such as rates of presentation and repetition is more assured 
through the unique advantage of having captured a criterion per 
ance permanently on film. Through the use of media technology 
performance on film can serve as the s-oimulus material for a vari y 
experimental conditions and rate of pipsentation can be manipula e y 
the use of variai le speed photography or variable speed projectors. 

Rate of Presentation 

Studies involving rate of presentation in film-mediated percep- 
tual motor learning (Jaspen, 1950; McGuire, 1961 ab; Roshal, 19U9, 

1961) reveal that slower rates of presentation may positively allect 
performance because the subjects would have more time to observe and 
make a response. However, the researchers suf,j^est further controlle 
research. Results from other studies indicate that other factors may 
influence the effectiveness of rate of presentation. Vincent, As an 
Greenhill (I9ii9) conclude that when a large amount of information is 
presented at a rapid rate, interference occurs and subsequently affects 






performance. Hobin ond Vnn Ormer (l 9 ^ 0 ) feel th-t the len^-th of the 
tnsk or the amount of inf orni'-ti Dn contrined in the stimulus materials 
could interact with the rate of presentation -n. -ffect performance,^ 
Thus^ the criterion task must he carefully selected for this pioneering 
study. Representative criterion tasks should be selected from the per- 
ceptual motor spectrum and should be examined individually and in 
groups in future research. 

Lumsdaine (l 9 o^) feels that the adequacy of the origirual percep- 
tion is critical and that many skilled nets may occur too ouickly, thus 
hampering the development of -a stable perceptucol pattern.^ Ke urges the 
use of the unique advant'’ges of the slow— motion c'^pabilities of motion 
picture technology to investirrte rate of presentation, 

Gropper and Kress (l 9 o^) investir'’ted lorced fast— slow practice 
rates in programmed instruction for subjects of high and low intell- 
igence, They found that intelligence, rate of presentation and self- 
paced, fixed-paced practice modes did interact to produce significant 
differences in performance related to verbal comprehension. 

There may be an interesting relationship between the rate of 
presentation and practice and the research that is being done in com- 
pression by Travers (196I4) where it has been found that speeds in 
verbal presentation affect conprehension end performance. Humans tend 
to edit that which is presented to them verbally and visually and 
Travers indicates that perhaps humans could comprehend at faster rates 
of presentation depending on the clarity of the message. This approach 
may contrast with that of the previously mentioned researchers who have 
suggested the need for slower rates of presentation, 

Massed-Spaced Presentation and Practice 

Cratty (196I4) presents a summary of the research in motor learn- 
ing, Ke feels th.at an exheaustive search of the literature reveals that 
the question of whether massed or spaced practice is more effective, tn^ 
motor learning remains largely unanswered. He urges further research in 
both fine and gross motor learning and particularly advocates research 
concerning massed-spaced practice modes vrLthin a single practice session, 
Cratty reviews the research on massed and spaced practice in relation to 
long-term retention and he concludes that the very little research that 
has been done yields conflicting results, bhen an e 3 periment consists 
of more than one practice session, it is difficult to exercise control 
over the time when the subjects are not in the eaperimi^ntal setting. 

Once research has been conducted on subjects involved in a single 
practice session, the investigation can be extended to practice sessions 
of Vrarying lengths and number. 



Hilgard and Marquis (1961) examined pursuit-motor performance 
and found that the T?nssing of practice within a single session proved 
initially more effective and that the spacing, of trials in a single 
session became more effective later in the learning process. This 
agrees with Mednick's (196^) review of research on this topic. He 
advocates massed practice when the tasks are relatively short and not 
too difficult because there is less chance for work decrement and inter- 
trial forgetting. Cratty points out the importance of considering the 
nature of the task, the length of the retention period and the amount 
of original learning. He feels tha'.< research reveals that the internal 
consistency of the task is a mDst important variable and that if_^a task 
is short, although complex, it should be practice^ as a whole. This 
agrees ^lith the Maccoby and Sheffield (1958, 19ol) conclusions when 
they point out that whole task practice is more effective when the 
subjects are required to perform the task later without instructional 
support, 

Cratty feels that certain generalizations can be made on the 
basis of existing- research: (l) The amount of spacing of practice 

seems related to^the type of task and the stage of learni^' reached. 

(2) Initial massing of practice appears to be most effective for ac- 
quiring a base from which to proceed. He points ait that some research 
indicates that those tasks that require visual-motor coordination seem 
most favorably affected by spacing practice T>jhile those tasks that are 
largely motor seem most favorably affected by i^assed practice. The 
perceptual motor skill that has been selected as the criterion task in 
this investigation reouires visual— motor coordination and therefore 
the spacing practice should prove more effective. On the other hand, 
the complex task is unknown to the subjects at the beginning of the 
experiment and so possibly initial nassing of practice might be more 
effective. 

Cook (i960) feels that his survey of research reveals that audi- 
ences need more repetition of the task than they are usually given. 

He feels that designers of filmed stimulus materials are so familiar 
with the task that they tend to underestimate the viewing and practice 
needs of the audience in order for many of them to reach the level of a 
criterion performance. Pilot studies Tfjill yield data that Tfjill enable 
the determination of how often the criterion task must be repeated in 
experimental investigations. 

Overt and Covert Practice 



Lumsdaine ( 1965 ) suggests that early forced overt response may 
lead the subjects into making a response before they are ready perhaps 
causing a stressful situation and, in addition, causing a practice of 
errors! He feels that research evidence weighs in favor of the active 
response and practice but he indicates that such variables as the ^ture 
of the task, rate of presentation and the amount of practice time in- 



6 



mences the results and he ™ore cS!' 

L“e?^\h3t 

rif inte^ets the nokvating sti^alus 
input pattern and org-’nizes his response. 

Hovland, Lninsdaine and Sheffield ?) report^ttet^diH^^^ 
verbal msterial. 

. '*•” snfii«rrsrr«TK r2.”S“‘ 

This coincides with results ol suuaies y relevance of the 

Gnldbeck (I960). Holland (1960> " *‘^^<3''Sf?ctivLess of overt 

responses and cues ^fa) "^0^3 on studies 

patterns of responses. teGuir, (^955 b, 19ol ^ p^Ltice >aodes in the 
involving rates of P^esentatron and overt covert p^^^ 

naaiing of v^chanical parts. f There v;as no 

instructional trials but not at tte 

significant ^4 group was°significantly better 

slower rate of presentrtio presentation. The overt group 

than the overt group . t the ^ ,^ovp at the faster rate, 

was inferior in performance to a non prvXUice g up 

Concurrent Viewing and Practice 

Studies have been designed in which ^^® 
have been presented and ^ben follov^^Lr^^esf^^^^ -- 

19^8) • Thus, there is an interval Qubiects to practice 

quence of ™tor stimuli to rtudies (Jaspen, 1950; 

what they have observed. This is xn oontr subjects 

IfcGuire, 1955 abc, 1961 abc; ® Results in- 

could practice while they ^ difficult at the faster 

;sv^s..s^.s!^^ss:x.-.w.*.^ «. 

controlled investigation. 

Knowledge of Results, Prompting and Confirmation 

Lumsdaine (1965) reviews the effect ^n°perfSm- 

of results after covert or overt of results in 

ance. However, he points out the implicit trial. The 

that such knowledge may be b^nsidere ' ^ results rather than a 

importance of immediate and specific g “ 

right-wrong partial knowledge of results is stresse . 
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Cook (19^B). Cook nnd Spitzer (i960) and irion and Briggs (1957) 
shoH the siperiority of tha pronpting procedure over the 
confirn?.ti..'n in paired associate and serx"'l Larnim,. oo. rep r 
the superiority of porti -1 pronpting in paired associate rn ter lals. 

Tn ap investi-"'tion of concurrent practice ana viewing, t..e iiira 
stimulus materials could serve r=s a prompt or partial prompt, ihe 
quality of task performance could b= assessed immediately in i-erms o 
the criterion measuring standard that would appear on t.^e filmed 
stimulus materials and -'>gainst vjhich the subject woula test his 

criterion tasks. 



Choice of I ask -and T^sk .-ipalysis 

Gl-sor (1965), Gagne and Paradise (lo6l) and Stolurow (l96l) 
emphasize the imoortance of specifyin-; objectives snd u^’sk analysis 
to the design of research and instruction. Such action clarifies u^e 
terminal behavior reouired and enables the researchers x-o cesign 
revise stiimXus meteriels tb,t will ir-dde subjects towards .he desired 
terminal behav or. Previous researcher's have selected knot-tyiUb -S 
the aiotor skill to use in their invest! ation of motor learning (Jaspen, 
1950; Himland, 1955; Roshal, I9h9). This serial task «ithi n the 
perceptual notor realm and involves a sequence of interrel-ted s p 
leading towards a criterion terr^inal conclusion. A trace is -toiU - 
for the entire perfornnnee, thus enabling tte evaluation o P J" 
ance at any point during the task, ihe final product laay easily be 

assessed in terms of quality . 

imeh depends on the nature and length of the task as to whether 
or not it should be broken down into sm-ll sub-tasks involving shor 
practice units (LuTasdaiiB, 1965). Research by I'teccoby ano Sheffield 
(1958 1961) reveals that the use of short sub-task practice sfS'J'®" 

may produce more effective p.rform.-rce duritp, the training Psii°^ " 
may result in a decrement in performance when subaects are tested on 
the whole task iirii»nout instructional support. 

I-fergolius, Maccoby and Sheffield (l965^l9ol) report tfet if a 
task appears to be inherently well-organized, the practice of 
^turaf unit vail probably be r»re ef fe ctive _ tha n 

cially designed stimulus materials. This coincides vatb ..^son and 
Vjulff's (1957) results that indicate unstructured self-study ana 
orLticeby^ subjects is more effective than forced study and practice 
of in^fLoUvely cued and organised sti^lus 

that'., the presentation of the integrated, whole motor ^^sk a^ sirai.ar 
practice— if the task is relatively short— would oe more ®Tfecti 
than presenting subjective, artificially organized and ^ed fil 
stimulus materials for viewing and practice. A choice of the U 
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procedure inerits specific '^nd exhaustive research because there .re so 
ncny subjective aspects to th'e problem. 

fednick (1965) has suirveyed the research on serial verbal learn- 
im' which reve^^ls that the items at the beginning and end of ^ . 

task are easier to learn than those it. ms in the raddle. Cratty {lyoj) 
reports that his research indicat s that this appears to be the case 
in human locomotor learning. Thus, it might seem that a relatively 
shorter task could be practiced and viewed as ? whole, 
integrated whole, more effectively than a longer task containing a ^ 
lonprer raid-section. This indicates t^^e necessity of repe.ating experi- 
ments over a variety of similar motor uasks before useful generaliza- 
tions could be made. 

Research Influencing Design oi Stimulus rbterials 

The research by Jaspen (1950) and Roshal (l9ii9j 19ol) reveals 
the importance of presenting the- task from the learner’s point of 
view, i.e. the subjective camera angle of zero degrees. 

Lumsdoine (1965) reviews th.e research on color film versus 
block and T^bite and no significant difference is the common result. 
Lumsdaine and others feel th^^t future research will show that approp- 
riate 'use of color cues will aid discrimination. However, inapprop- 
riate use could confuse the subject and interfere vjith learning.^ 
Jaspen and Roshal stress the importance of life-likeness anc realism in 
the presentation of the task. The experimental films will be in color 
in order to show the lifelike contrast of the colored stimulus mater- 
ials and enhance the depth dimension. 

Kishler indicates in an inconclusive study (l95o) that there 
may be a prestige factor involved in a film where the audience can 
identify^ with a' film performer. An expert could thus be used for 
the filmed demonstration of the motor skill and tbe^ subjects then be 
informed simply th^t the performer is an esqaert.^ However, 
decision would be influenced by the choice of criterion task and 
experimental procedure.. 



Cratty (1965) reviews 
on reminiscence and these stu 
feels that it is v.- 17 / bard to 
these rest intervals and this 
results. Perhaps this is the 
into single practice sessions 



the major theories and research studies 
dies have c'^nflictiipg results. Cratty 
control what the subjects do duri.i3g^ 
may partly account for the conflicting 
reason that Cratty encourages research 
vihere rest periods are not so vital. 



Grooper (1965) describes his research studies that appear to 
demonstrate that concepts may be taught through the exclusive ^se of 
pictures and this could be only one of the reasons that telps to jus- 
tiJEy the use of a silent film in research into perceptual motor learn- 
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inp. Knowlton (l9o6) would advocate the use of a silent film in 
research to nvoid the confounding of the audio and visual stimulus 
variables. Muire (l9^^ a, 19oi b) found that an accomparYi^c 
narrauive aided performance. Knowlton would suggest that it is 
difficult to decide whether the accompanying verbalization is irrel- 
evant in content or just not needed. The motion picture is primarily 
a visual medium and an investigation involving the use of a 
film mirht be the more effective starting point with an invesoigation 
of complementary narration deemed an important topic for fbture re- 
search, However 5 taped verbal instructions could accompany the Pr®*" 
sentntion of the filmed stimulus materials. These instructions TOuld 
cover the procedure for practice only. 

Roshal *s study (l9h9) indicates the inporta nee of using motion 
pictures for presentation of motor tasks. He indicates that 
motor skills contain movements that cannot adequately be presented by 

still pictures. 



Purpose of the Study and the t^otheses 

This study mil investigate the effects of selected rates of 
presentation of filmed stimulus ireterials on the motor performance of 
subjects who are engaged in selected levels of ne ssed-spaced ^nd con- 
cur'rent-nonconcurrent practice modes. The hypotheses are as follows. 



1. The rate of presentation of filmed stimulus materials 
significantly affects motor performance. The medium rate of presen- 
tation will be significantly better than the slowest or the fastest 

I*3"b©S m 

" 2, The massed and spaced practice modes significantly affect 
motor performance. The medium massed mode will ue significantly 

better than the spaced or massed modes. ^ 

3« The concurrent and nonconcurrent practice modes signii- 
icantly affect motor performance. The concurrent practice mode Triill 
be significantly better than the nonconcurrent mode. 

k* There is no interaction between rate of presentation. and 
massed-spaced practice modes vjbich significantly affects motor per- 
formance. ^ 

3, There is no interaction between rate of presentation <una 

the concurrent-nonconcurrent practice modes which significantly 
affects motor performance. 

6. There is no interaction between massed-spaced and concurrent- 
nonconcurrent practice modes which significantly affects motor performanc 

7, There is no interaction among massed-spaced, the conewrent- 
nonconcurrent practice modes and rate of presentation vihich significantly 
affects motor performance. 
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I-ISTHOD 



The purpose of "this study was to investigate the relationship 
of three independent variables and their effect on perceptual inotor 
perforinance I rate of presentation, massed— spaced practice modes, and 
concurrent-nonconcurrent practice modes. This problem in research 
resulted in the development by the experimenter of a research lab- 
oratory containing appropriate research equipment and stimulus mat- 
erials. The experimental procedures were undertaken with the objective 
of testing the hypotheses under conditions that would appropriately 
control undesired variability and with experimental error at a minimum* 



Experimental Design 

Table 1 presents the basic experim.ental design that was used, 
a 3 X 3 X 2 factorial design. Each subject was assigned to one experi- 
mental condition in which he viewed and practiced the filmed stimulus 
materials within a single practice session. This practice session was 
followed by a testing period. The dependent variable was the subjects^ 
performance of the criterion task. The score was based on the number 
of accurate criterion tasks that were performed vjithin a specified 
testing period. Step analysis scores were recorded during the practice 
and testing periods. 



Subjects 

One-hundred-ei^hty men and xTOmen subjects participated in the^ 
experiment on a volunteer basis. All of the subjects were enrolled in 
graduate intersession courses in the School of Education at Indiana 
University. There were men and women and their age range was 20 
through years. 

Intersession courses lasted 13 days and they met all morning 
daily except on Sunday. Consequently, the subjects were available for 
testing sessions that were scheduled every afternoon. Many of the 
subjects commuted to Bloomington daily and every effort was made to 
schedule all subjects at a convenient time and to give all students an 
opportunity to be in the experiment. Subjects were told that they 
•jjould receive a copy of the experimental abstract later in the summer 
which would explain the experiment and their part in it. The students 
volunteered readily and the total number of subjects was obtained 
without difficulty. 

The subjects were tested in groups of five. Each experimental 
condition contained 10 subjects. The l8 experimental conditions were^ 
randomly selected and ordered two separate times and the testing sessions 
were conducted in that order throughout intersession. Half of the sub- 
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TABLE 1. EXPERIMENTAL DESIGN 





— — — ■ 


Rate of presentation 




Slowest 


Medium 


Fastest 


Mas s ed — spac ed 
practice 
modes 


Concurrent and 
nonconcurrent 
practice modes 








Spaced 


* 

Concurrent 


1 


7 

. _ 


13 


(Watch one 
film knot, 

■ then prac- 
tice one) 


* 

Nonconcurrent* 


2 


8 


14 


Medium massed 

(Watch three 
film knots, 
then prac- 
ticG “blir66) 


i 

Concurrent 


3 


9 


15 


None oncurr ent 




10 


16 


Massed 

(Watch six 
film knots, 
then prac- 
tice six) 


Concurrent 


5 


11 




Nonconcurrent 
- ■ — 


6 

J 


12 


18 

fcriirnrr 



*Concurrent practice mode: practice with visual 

stimulus; tie knot during practice interval with 
simultaneous viev/ing of film performance 



•Nonconcurrent practice mode: practice without visual 

stimulus; tie knot during practice interval witn- 
out any visual stimulus 
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iects in each eTOorimental condition were tested during the first 
haS of the experiment and the remaining five subjects rn each con- 
dition were tested during the last half of the eo^erxment. RepU- 
cation in the experiment was carried ouc in two ways: independe 

testing within groups of five subjeats for each condition and testing 
of half of the subjects of each experimental condition on two sep- 
arate occasions. In addition, each subject randomly selected his 
testing position in the laboratory. 

The randomization procedure for obtaining subjects and ordering 
and assigning treatments was carefully planned within 
of intersession. I'he procedure for obtaining subjects had t ' 
same for all and the procedure adopted was as randomized as possi 
under the circumstances. Kays (196^) points cut that experimental 
designs in which more than one variable is introduced and where other 
factors contributing to variance are randomized or systematically 
controlled can strengthen the randomization procedure and lead towards 
greater experimental precision. In this study it 

such controls should have telped to lead towards significant differences 
that were more likely a result of differences in treatmerts ra 
than unplanned for differences among the subjects themselves. 

Stimulus Materials: The Criterion Task 

and Criterion Measurment 

An expert performer was filmed as she tied an Asian 
figure called the Kingfish. The criterion task is presented 
1 This knotted figure involves a sequence of fine motor 
ions that are interrelated and result in an easily observable ^nd 
measurable product of performance. The Kingfisb was selected because 
the subjects were unlikely to know how to tie it before the e^erimen . 
After the experiment all subjects verified that they had not known 
the knot beforehand. Also, it was selected deliberately because i 
should not suggest any obvious relationship to sex~linl«d a 

ivities as sewing, weaving, boy scout and navy knott^g. It was 
deemed important to have a criterion task that was interesting to b t 
sexes. The alert, intent behavior of all the subjects during the 
e 3 q)eriment and their comments later suggested that both sexes found 
"bh© "bask inborGstring 8nd chsliGnging* 

The expert film performer placed the completed knot over a 
pointer testing device as shown in Figure 2, and tested a correct knot. 
If the knot has been tied correctly, it ^^^eases without tang ing 
one hand is removed from the knot and the other hand pu s P 

away from the pointing device. If the knot tes been incorrectly tied, 
it will tangle over the pointing device when the hand -releasing action 
is performed. Consequently, the knot can be easily evaluated in a 
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Laboratory Setting Projection Equipment Tape Cartridge Player 
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Figure 2, The Laboratory and Research Equipment 







binary right-vjrong scoring systein and immediatsi knowledge of results 
is available to the subject and the scorer. 

Production Controls and Stimulus Materials : 

Rate of Presentation 



Three l 6 Tnillimeter cameras were mounted side by side on a metal 
bracket which was then mounted on a tripod. The tripod was placed on 
a scaffold and the expert performer was photographed from the subjec- 
tive zero degree angle \-jlth the three cameras simultaneously operating 
at the selected different speeds of l 6 frames per second (normal silent 
speed), 32 frames per second (twice as slow) and ii 8 frames per second 
(three times as slow). The three cameras simultaneously recorded nine 
separate knot-tying performances on l 6 millimeter commercial iilktachrome 

color film. 

The film sequence finally chosen was selected on the basis of 
3 XI— round clarity in presentation of the steps involved in the cri- 
terion task. The experimenter and expert performer were certain that 
the sequence of film they had selected was the better of the two xinal 
choices. Their judgment proved correct when they presented the final 
two choices to a random group of subjects in a pilot study held during 
the semester before the final experiment was conducted. The subjects 
missed the critical final cues that were not as well performed in the 
second best sequence and as a consequence, they tied incomplete knots. 
The subjects who viewed the chosen sequence of film were able to tie 
correct knots and none tied the incomplete knot that was so charac- 
teristic of the other group. Thus, judgment was corroborated by 
actual trial of the film with subjects. 



Even though an expert may perform a skill many times and each 
performance may look similar or identical to all of the others, the 
film analysis of all of the sequences revealed the intra-trial diff- 
erences. The importance of recording performance vjith three cameras 
operating simultaneously cannot be stressed enough if identical^ 
stimulus materials except for the speed variable are to be obtained. 

The cameras were placed close together on the brackeo and from 
the photographing position up on the scaffold, the angle differences 
were at a minimum. The performer, experimenter and a film consultant 
from the Audio-Visual Center were unable to detect angle differences 
in the final films. The experimenter had a choice betvreen using ttoee 
adjacent cameras simultaneously shooting the criterion task and using 
one camera to shoot three performances at the different speeds. The 
objective was control and to get as nearly identical stimulus mater- 
ials as possible. Therefore, the three camera technioue was selected. 
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The rates of speed were selected after consultation mth experts 
in photography on the audio— visual faculty . The slowest speed is 
three times as slov/ as the normal speed. Three speeds were chosen in 
this pioneering study with the intention that m.ore speeds could be 
selected at random for future study if significant differences were 
found. 



The expert performer rehearsed and was photographed many times 
before the final nine sequences were filmed. Each film was analyzed 
in terms of crucial cues that must appear on the film. The subjects 
are restricted to a two-dimensional vievjing situation in the experi- 
ment and they must be able to see the crucial or critical cues in- 
volved in the task. A live performance has a third dimension which 
enables the viewer to maneuver into a better viewing position. Con- 
trolled research demands as identical an experimental environment as 
possible. Consequently, every effort was made to produce the stimu- 
lus materials on film with all of the critical cues available on the 
three films that were as identical as possible except for the control- 
led differences in speed, 

A pilot study revealed that approximately 30 per cent of the 
subjects could complete t^^is complex, nine-step task if they could 
practice 12 knots. The rest of the subjects would range in step 
analysis scores from zero through eight. Twelve was selected as the 
number of knots to be physically practiced in the e3p)erimental treat- 
ments in additi-^n to the number of knots that would be viewed by the 
subjects . 

Each of the three films contained 2h knot-tying segments which 
were printed from, the original chosen sequence of film. This tech- 
nique ensured that all subjects would view identical knots except for 
speed. Identical lengths of blank leader were placed at the beginning 
and end of the three films and between all of the segmaits. The lead- 
er was cut on a frames per second basis to ensure that intervals of 
time between film segments were the same for all experimental treat- 
ments, Pre-experimental tryouts indicated ttoat 10 seconds of blank 
leader would give sufficient time to the subjects to return to the 
starting, position for the next experimental segnent and to listen to 
the brief taped instructions. 

The ;xperimenter edited the 2h identical segments for each 
film and Tr.:de certain that they all started and finished on the same 
frame of action relative to the speed of the film. The e;jperimenter 
took special precautions to make strong splices. A hot splicer was 
used and the films were checked by the electronic film inspector in 
the Audio-Visual Center before and during the e:5p)eriTiEnt . It was im- 
perative not to have malfunctions of materials or equipment during the 
experiment and there were none. 
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Sixteen irillitnoter color film was nsed 

P.ost realistic picture possiMe. Prelimxnan' ixlin was shot 

Stiack’and white as well as color. Color film was 

it urovided more depth dimension which was so necessarj’ xn the trains 

mission of the' critical cues involved in this perceptual motor task. 

The pilot study provided information 
factors =nd subseouent experxmental proceaurcs. ihe pxl ^ 

revepled which film sequence was better. Ihe use of o mi_ ^ -niiot 

snd ;eel film was examined vathir, th. ^L^prote 

c;tndv -nd nresentation on reel was much more officient and Less prone 

to malfunction. Decisions were made on other aspects of the e^eri 
mental procedure and modifications were made on verbal xnstructxons . 
?hfdLiSon '^s ;"de on the number of criterion tasks to present and 
we practiced’ Sn the basis of the performance of the suboects xn the 
pilo/study. It was during this pilot study that the experxmenter 
?ealLed tLt various parts of the subjects' performance during the 
acteal experiment should be evaluated. The pilot study showed that 
it w^s ;Ssme1o test a group of subjects as indi^duals sxmultane- 
ously if langua^re laboratory cubicles wer-c c-eve loped an 
millimeter picture were used. 

Stimulus ^lateri-als : Taped Instructions 

The experimental instructions were placed on tape cartridges 
so that auS the subjects would receive as Identical instructions 
as pos==ible. The cartridges containing the introductory and testing 
instructions were played to =11 subjects. The cartridges containing 
the instructions for the various experimental treatments wer^ as 
ideniioal as possible but had to contain some differences that 
directly related to each unique experimental condition. A more 
detailed description of the contents of the taped cartridges is 
contained in Appendix A and .Appendix B, 

Tape cartridge recording and playing equipment was obtai.ned on 
loan from the Audion Corporation. This unit is attached to, an 

synchronized mtb, a Technicolor 8 millimeter cartridge proooct or ^ 

tL complete unit could be used on an auto-tutorial, 
basis and provide auditory and visual stimuli. It was use y 
auditory stimuli in this research study, ihe lo millimeter film 
chosen to transmit the visual stimuli because it could ® 

larger, clearer picture of the complex criterion task. Photo^r.phs 
of the equipment appear in Figure 2. 

The tape cartridges provided many advantages that led towards 
more controllL laboratory procedures. There was no threading problem 



18 



o 



and because the tape was not physically handled, it was less prone to 
inalfunctionin,, during the experiment. There were no malfunctions 
during the experiment. 

This particular tape unit permitted the use oi aluminum sensing 
tape which could be placed on the auditory t-pe to stop the playback 
at specified points. This greatly reduced the amount of tape that was 
necessary for the treatment tapes. One cartridge could be programmed 
for use across the three values of the rate variable. The cartridge 
would be prepared for use in the normal speed condition. It could then 
be used in the comparable treatment within the two slower values. 
Consequently, six tape cartridges were used for the l8 treatments. 

Each tape cartridge contained approximately tvjo m.inutes of tape. 
Sensing tape- was placed at specified points throughout the tape. The 
tape machine would transmit the appropriate instructions and then 
automatically stop at the sensing tape point. The experimenter would 
punch the starting switch the moment the yellow blank leader appeared 
on the screen and the next set of instructions would automatically be 
heard. Basically there were two sets of brief instructions on e-^ch 
tape. The first set dealt >ri.th the vieviing instructions ^nd the 
second set dealt vjith the practicing instructions. The treatment tapes 
were programmed for the two sets of instructions wi.th stopping points 
and then were ready for use across the rate conditions. The instruc- 
tions on each tape cartridge were thus played and replayed a specified 
number of times throughout the treatments. 

In summary, the tape cartridges bad definite advantages in 
this experimental study. The taped instructions which then could be 
repeated throughout the treatment added to the control of the experi- 
mental procedure and provided economy in the amount of tape needed 
for use. i'he sensing tape and stopping technique permitted the tapes 
to be used across rate treatments, again providing control in the 
presentation of stimuli and economy of tape. 

The tape cartridges were less likely to malfunction during the 
experiment. Also, no matter how the experimenter might vary in degree 
of fatigue or excitement, if she was able to push a button upon the 
cue from the film, the experiment proceeded under experimental^ control. 
The programmed film and tapes provided interrelated cues and tne 
experimenter simply pushed one tape or projector switch upon a pre- 
determined auditory or visual cue. There was no malfunction, human 
or machine, in the present-'^ tion of stimuli throughout the experiment. 

The treatment tapes were used only to provide instructions on 
when to watch the film and when to practice- the criterion task, 

V.'hile the film was on the screen, there were no auditor^/’ cues. 
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It vws more economical to use cartridge tapes than conventional 
tape reels or sound film. However^ the most iniportant factor, "underlying 
their selection was that their use led to more controlled stimulus 
materials and consequently to greater experimental precision. 



The experimenter recorded her own voice for the taped in- 
structions. The taping had to be done when the local FI'i radio 
station was off the air in order to obtain no interference. The re- 
cording levels were the same for all tapes and the recording tech- 
niques vjere as identical as possible, i.e, placement of microphone, 
distance of experimenter from microphone, etc, Im.mediate playback and 
comparison with other tapes revealed any discrepancies to the experi- 
menter and research assistant, Record-ing continued until they were 
satisfied that the tapes were as identical as possible. 



The tapes were played during the pilot study and the subjects’ 
performance revealed where tape changes and modifications would h.ave 
to be made. The tapes were re— recorded with the modifications. 



An 8 ohm loudspeaker was attached to the external speaker plug 
of the tape machine and this provided better sound for the subjects 
during the experiment. A low hum that cam.e from the na chine’s motor 
was not heard as a consequence. 



Stimulus Ijaterials : Massed-Spaced Practice 



Cratty (l96ii.) and Lumsdaine (19614.) have stressed the importance 
of conducting research within single practice sessions, Cratty in 
particular advocates research into massed-spaced practice modes within 
single practice sessions. Three values of this variable were selected 
f^r study. All of thiese resultant experimental conditions involved 
the subjects in first vievjing the same e^qpert performance of the one 
knot a specified number of times and then practicing this criterion 
task a specified number of times. The three different experimental 
conditions were as follows: 

1, V.^atch one knot-tying performance on film; then tie one knot 
in practice. 'Jhis was done' alternately throughout the presentation of 

the film during the practice period, (spaced) 

2, Ivatch three knot-tyir.g performances on film; then tie three 
knots in practice. This was done alternately throughout the presen- 
tation of the film during the practice peirod, (medium massed/ 

3, 'watch six knot-tying performances on film; then tie six 
knots in practice. This was done alternately throughout the presen- 
tation of the film during the practice period, (massed) 

.411 subjects had an onoortunity to tie 12 knots during the 
practice period. However, the number of knots they would have tied 
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consecutively at any one tire during tie practice period depended on 
their experiTrenr^’l conditior'. 

The taped verbal instructions controlled the way in which the 
subiects viewed the filin and practiced. Once the filTn started, it 
played continuously through the identical film segments and bLank 
leader segments. The programmed tape cartridges gave the instructions 
when to watch and when to practice during the projection of the yellovj 
bl^nk leader film segments. 

Stimulus i‘iaterials: Concurrent 

and i'ionconcurrcnt Practice 



jiach of the na.ssed-spaced practice modes x-ras subdivided into 
concurrent and nonconcurrent practice modes. In the concurrent prac- 
tice conr:itions the subjects x^rntched the film knot first and then- 
watched the film knot x^hile tying their ovjn knot. In the nonconcurrent 
practice condition^ the subjects viatched the fi.lm knot and then tied 
their o\m knot xvithout visual filmed stimuli. The effect on per for- ^ 
mance of overt practice x-jith and vji.thout an accompanying ^/isual suimu-i 

was under investig'tion. 



The subjects in the concur‘>^ent nractice conditions saw 12 film- 
k'-'^t segments. In addition, they nr -'’cticed xjhi le simultaneously view- 
ing 12 knots. Thus, they viewed 2i; knots and practiced 12 knots. ^ 

How they viewed .-nd practiced vjas controlled by the verbal instructions 
on the tape cartridges. These were programmed according to the experi- 
mental conditions involving the values of the independent variables. 



The subjects in the nonconcurrent practice conditions saw 12 
film-knot segments. In addition they practiced 12 knots xd.thout the 
accompanying visual film stimuli. 

Once the film stimulus ns ter ia Is began projecting dx:ring bhe 
experimental treatments, one k.iot-tying film segment app'cared after 
another, with 10 seconds of yellox-j blank-leader segments betxveen 
of the film performances. The 2h filmed performances appeared on the 
screen without interruption during the concur^^ent experimental con- 
dnions. The viex^ring and pr-'^ctice were controlled by the programmed 
t-ped instructions and by the r~te of presentation specified for the 
p'^rticular experimental tre'^tment. 

The nonconcurrent experimental treatments X'jere simil rly con. 
trolled. In addition, there was one critical treatment control for 
the nonconcurrent experiment:’! conditions only. The subjects in these 
conditions has to practice without seeing the visual filmed stimulus 
materials. During the time segments vihen these su ejects were ymg 
the knot, the projection lamp was turned off. klien the yellow 
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Blank leader arrived at the filn frote, the light >7.?s turned off -nd 
the tape smtch was turned on for the next instn'cti'^ns. Ihe tecn- 
nic^^l procedure was the same for all concurrent and nonconcurrent ^ 
conditions except for this use of the projection lamp as an experx- 

mental control 

The orojector continued to run throi'ghout the noncoucurrent 
experimental conditions for three irnportant reasons. Mrst the 
motor noise was held constant for all si-biocts and thraujnout each 
entire practice session. Second, the film segment moved through the 
projector -and was constantly serving as the experimenter s check on 
the time allottee to each actual Vaiot-tyir^ practice ty ^e subjects. 
As long as the film segment was moving through the unlighted pro 
lector, the actual knot-tying practice by the subjecus continueo. As 
soon as the j^ellow blank leader appro-ched the film gaue, the e^eri- 
menter moved to the projector and tape cartridge player and got ^ady 
to turn on the Lamp and tape recorder. In addition, the e^eni^^er 
timed this interval with a stopwax.cn. This scri.CG ^s a oouble 
on controlling the ti.me and freed the experimenter to observe the 
subjects’ knot-tying practice at cloee r^ngo. 

The thTrd imoortant reason for using this technique is that 
it saved wesr end tesr on the fi Ir.s ind helped to prevent to I func- 
tions during the experiment. Turning the projector on -and of 
throughout the film presentation wauld hnve gre-atly increased chances 
of tearing the film.' Turning the lamp on and off oL^i ng. the concon- 
c’-.r^ent conditions was a calculated risk and could have rcsulued in 
malfunction during the experiment. Thi.s procedure appeared to lead 
to the most controll-ed presentation even mth this risk and so it was 
adopted, for use. There w-s no malfucti ^n of the I'^mp in any e^eri- 
ment-1 condition. The lamp was changed once halfw-ay through the 

experiment. 

ill of these technical decisions led towards more experimental 
control' and. consequently helped to increase experimental precision. 

Stimulus Ibterials: The^Cord and 

the Criterion Testing Device 

The criterion task w-as selected on the basis of its st^ctural 
characteristics, its unfamilarity characteristic and because it^did 
not appear to favor sex-biased activities such as navy -:ua seou. 
knotting and sewing. The cord had to be selected vath comparable 
care. The decision was made to use a lightweight seme 
thread or rope. Cord samples were obtained from cord and f.a ric 
companies and finally one was selected for the task, .he cord had to 
be braided to form a. loop and many of the sample cores coulc not be 
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braided. Photographs of the braided loop of cord are presented in 
Figure: 1 and 2. 

The e^^ert film performer was a consultant in the preparation 
of all of the e inulus naterials and she braided the cores into loops 
of various sizes. The pilot stud:/ revealed the best size for men and 
women subjects and this was a loop of ii5 inches in length. Smaller 
loops handic'^pped the male subjects but men and women subjects 
handled the ii5 inch loop e-'^sily. 

Trial P millimeter color film was shot to ort'^in the best 
photographic techniques ard also to see which color would be best for 
the background "^nd for the loop. Test loops were n'^de of v''-rious 
colors. Black was selected by the researcher '^nd consult'’nts as 
the best color for the cord. The intric-Tte finger actions and cord 
manipulations showed up best w'hen black cord w'^s used. 

The criterion testing device w'^s developed by the experi- 
menter and tbe research assistant. Thi.s device was essentially a 
pointer over which the completed knot could b£ pl-'^ced for evaluation 
and immediate feedback to scorer and subject. The device needed a 
pointer, a .secure base and it needed to be in rO convenient place. 

The experimenter drew up a design which fblfillod these g^eciiica- 
tions. The device scro'wed onto the indivcLdual testing table and 
consequently was stable when the knot was tested. The angle of the 
pointer was placed diagonally towards the subject to allow easy 
testing. In coddition, an extra projection on the device served as a 
holder for extra loops of cord for each subject. 

Five identical testing devices were made to specifications at 
a local welding shop. They were painted yelloinT and served as a 
contrast with the black cord. Each testing devi.ee was placed in an 
identical position for each subject. 

The Laboratory: Equipment and 

Environmental Control 

The experimental laboratory w^as set ip in an air conditioned 
classroom in the School of Education. The summer months in Indi- 
ana can be very hot and humid and it was considered vital to con- 
duct the experiment under optimum and controlled climate conditions 
in the classroom, I'he air conditionec classroom; became available 
for vise at noon daily throughout the week. The Laboratory could be 
set up for e^qaeri mental use within 1 $ minutes and pictures of the 
laboratory setting appear in Figure 2. 
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The level of air conditioning was geared for a classroom full 
of students. The experimenter opened the classroom windows each 
afternoon to let in the warm outside air and leep the temperature in 
the low seventies. If this was not done, the temperature would have 
dropped to the low sixties and performance could have been affected. 
Sweaters were placed on the back of each chair. If a student put one 
on, he was instructed to place his arras in the sleeves so te would 
not have any restrictions on his hand actions. 

The lighting level was controlled by adjustments made in the 
Venetian blinds throughout the afternoon. The afternoons and early 
evenings were bright and sunny throughout intersession and very fevj 
adjustments of the blinds had to be made. No testing sessions were 
conducted after dusk. It was considered important to test groups under 
common lighting conditions and to set up testing appoint Trent s daily 
within a certain block of time. The subjects in the nonconcu'^rent 
treatments had to have enough light to see during the time the pro- 
jector lamp vias turned off and therefore this lighting level was 
adopted for the entire experiment. The subjects were all involved in 
the similar academic schedules and the fatigue and tensions that would 
be associated with the concentrated course work of intersession and 
the afternoon-early evening block of time was selected for the daily 
testing sessions. 

The appointments were scheduled with intervals between all 
testing sessions. This procedure helped to prevent the testing 
subjects from coming in contact with subjects outside the laboratory. 
All subjects were cautioned not to discuss any aspect of the experi- 
ment until they received a copy of the abstract in the irsil. 

The subjects waited outside the laboratory and the research 
assistant had them draw for laboratory seats. Then they signed the 
laboratory record book in the appropriate space and filled in the 
necessary data about themselves. This provided information on name, 
address, sex, age, major and current intersession course. This info- 
rmation was listed along side the number of their laboratory position 
and experimental treatment. 

Placement of equipment . The position of the laboratory equip- 
ment was marked and all equiptTBnt was placed in the same position for 
all testing sessions. The experimenter and research assistant excperi- 
rreiit-cd with the placement of the screen and projector relative to the 
five laboratory individual testing positions. The vievjing of the 
film perfoTTTier ’ s complex finger actions was critical. The placement 
of the research equipment was determined by these actions which were 
contained in the center of the film frame. 
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Group testing ^ experiment"! contr ol. ,® ^^^?;"’-f , , 

consideredtestingTndividu?! suigects =ind tten decided that tee Inb- 

oratory could be set vp to test more subjects at one time, thoug • 
still ret;>iplnp the individual testinp characteristic, .estint 
more subjects at one time would non only cut down on the total e^eri- 
mental time but it would help to ensure th-t the 

compl-ted durin; intersession. This procedure was successfa during 
th^pilot study and the decision proved a wise one. lesting began on 
the second day of intersession end was completed on the l?:St day of 
classes. Testing subjects in groups, though still on an indivi na 
basis, reduced the- number of testing sessions needed cno conseq^ntly 
helped to decrease the possibile variability ohau woulo. result fr 
fivi times as many testing sessions. This procedure woulo also de- 
crease the wear and tear on equiprant and maieri-als and helped to 
dserG sG cli'*^.ncc s of nisi Xfiincbion • 

The expGrimcn'ber decidtd "to "besti fivG subjoebs per tiestiing 
session for three reasons. Five subjects appeared to be the iriaxiTnum 
number that should be tested together so th"t the differences in angl 
and position of viewing could be kept to a minimum. Also, t.is num 
ber could be handled by the two scorers during the testing session. 

One scorer evaluated three subjects "nd the other scorer evaluated 
two subjects and operated the eouipraent switcnes. 

would be 10 subjects in each experimental conoition. By testing fi 
subiects at a time, half of the subjects in each experimental condi- 
tion would be testh in the first h-lf of intersession and the re^-n- 
ing subiects in each emer .mental condition would be tested in the 
second half. This procedure would strengthen the procedures involved 
in randomizoti -n of subjects .and treatments and serve as a check on 
intcrsubexperimental reliability^ . 

The laboratory setting was developed for testing, five sub- 
jects 3 t a titne. Various testing tables were considered and finally 
five identical, low individual tables were obtained. The T^^search 
assistant and experimenter tried tables of various heights an 
ed that the lower individual tables were best for worl^^ng on the 
criterion task and for attaching the testing device. The individual 
tables also enabled the ploceraent of styrofoam panels between them, 
thus creating five portable, language laboratory individual^ cubicle^ 
This laboratory arrangement is pictured in Figure 2. ^ ' m of 

lightweight contour chairs were placed at the testing ta es. i 
the research equipment was easily set up for the experiment and easi y 
and conveniently stored at the end of each testing day. 

The styrofoam panels were placed vertically between the testing 
tables and su.bjects were unable to see their neighbors performing 
during the tost, rhe subjects did not communicate with each other in 
the laboratory until the testing session was over. 
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Progr^nined instructions and su bjects * questions ^ ■OriC€ the 
sub:jects enterecl the' laboratory, all of the^ ezper mental instruc- 
tions were given by the t^'^pe cartridges. There was a TuinimiirT of live 
comiminication betw^een the experimenter, research assistant and the 
subjects. The tape provided time for the subjects to ask questions 
at a critical point during the testing. Only two subjects asked a 
question. Fortunately, one subject in the first te;sted group asked 
what a subject should do during the test if he did not get the knot 
during the practice. The experimenter told the group to keep practic- 
ing as far as they could go and keep working during the test on trying 
to get the knot. It vxas impossible to insert this statement on the 
cartridge without re-doing the cartridge viith the danger of change in 
tone and emphasis which would then be a source of variance in the 
instructions. The experimenter decided to make this same statement 
live at the same question point in each testing, session. The st?te- 
ment to keep working on the steps of the knot during the testing 
session was an important addition. The experimenter had this in the 
taped instructions but a clearer statement was needed. 

The Laboratory : livaluation and 

Scoring Procedures 

Selection of scorers. The experimenter and film performer 
were the two parses most familiar with the criterion task and test. 
The film performer was not only knowledgeable about the task and 
test, she also was an expert in mouor learning and had taught dance 
and courses in movement on the college level for a number of years. 

She was the logical choice as t?ie research assistant and scorer in 
the e3q)eriment. 



Task analysis and scor ing system . The experimenter and research 
assistant had worked carefully together in the selection and filming 
of the criterion task and in the development of the laboratory. It 
was relatively easy for them to set up a scoring system for tb^ 
testing sessions. They had already analyzed the task into 10 component 
parts or interrelated steps, including testing the knot. Together 
they evaluated the steps in the film performance and in pre-experimental 
subjects’ performance to make certain that they agreed on thei.r step 
scoring system. Their agreement on evaluation of steps and scoring 
was easily achieved before the experiment began and consequently 
inter-scorer variability should hav*r, been at a minimum. Scores were 
given for the folloxving sets of behavior J 

1, The total number of accurate knots tied during the testing 

period 

2, The total number of accurate knots tied and tested correctly 
during the testing period 

3, The highest step reached in the criterion task during the’ 
practice period 

1;, The highest step reached in the criterion task during the 
testing period. 
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The exporiiHenter decided before the small pilot study was 
conducted that there was a chance that subjects might tie the knot in- 
correctly and lose the entire score for this mistake. Some subjects 
might fail to test an accurate knot correctly once or twice? others 
might fail to tost their knot correctly each time, thereby indicating 
that they had not learned this testing step. The chosen overall^ 
scoring system for the criterion tc:St was a binary'' one. The subject 
either completed correctly the soquenco of steps involvt^-d in the task 
in order to score or he failed to complete the task correctly and 
scored zero. The introduction of dependent variable one added to -the 
overall analysis. All accurate knots x<rere evaluated in one analysis 
of variance and these scores could help to differentiate the effective- 
ness of the various experimental treatments. The results of the two 
analyses could be comparted to see if some subjtcts x^cre not testing 
knots correctly and if there were such subjects, had they received 
similar treatments. The choice of the scale of measurement and what^ 
is to be mtasured greatly influences th^:; experimental findings. It is 
important to obtain relevant m^rosures that x^ill help to differentiate 
effectiveness among treatments. Consequently, the experimenter 
decided to include measures on dependent variable one and not to 
exclude wh.at might be important experimental data. 

The decision to include step analysis scores during the practice 
and testing periods was made for similar reasons. Dependent variables 
1 and 2 would reveal important information on the number of subjects 
that were successful and to what degree they were successful. However, 
the data collected under this binary scoring system xvTOuld reveal 
nothing about the unsuccessful subjects except ho\>j many there were. 

The experiment was designed to find out the rtlative effectiveness of 
the various experimental treatments and the experimenter decided that, 
if at all possible, step analysis scores could reveal information on 
whether subjects improved or declined in performance from the practice 
period to the testing period. In addition, these scores would yield 
valuable information on aU subjects on the conparative eff -ctiveness 
of the experimental treatments. This information would complement 
the data gleaned from the binary scoring system. 

During the pilot study the scorers found that they could watch 
the subjects’ hand actions from a position at least two feet behind 
the subjects and if they placed themselves between subjects, they 
would not have to move distractingly back and forth. The film x-jas 
projected on the upper half of the screen and the subjects tended to 
lift their hands up in front of them while tying the knot. This mode 
the hand action easier to see and to evaluate. 

The scorers found in the small pilot study that they could ^ 
easily watch the hand actions of their subjects. Most subjects did 
not change rapidly throughout the practice and testing periods and 



r^any of thtr would stay at the saine step level for more than tv*o 
trials. Conseouc ntly, scorers C'^uld begin to judge bovj far tb< sub* 
ject vjould ro o\. the next knotting trial. If t'^e scorer Vrould miss 
the knotting trial of one subject because be was involved in evaluat- 
ing the trial of another subject^ the next tria.l of the nissed subject 
would reve*'! his progress. 



Score books. The scorers prepared scoring record books before 
the expe'^iment began. Loose scoring sheets f'^at c^ld be easily lost 
vjere not used, foe records were kept ir two notebooks — one for each 
scorer. The research assistant kept the record book for the first 
three s’ biects and the experinenter recorded the performance of sub- 
jects in I'^boratoiy positions four and five in her notebook. Indivi- 
dual scores and comnents were kept in the- appropriate spaces and ob- 
servations concerning the whole expe'^ire-ntal i roup were kept in the 
appropriate spocc. Observations on other aspects of the experiment 
were kept in a convenient space for each testinp- session. These 
observations might ^ave been losu unless they were jotted down quick- 
ly and organized after’ the experiine;nt was over. 

Afteir the- experiment was over^, the scores xsTere transferred to 
scoring sheets that would be sent to the coirputer research center. 

No attempt was made to examine or transfer the scores and comments 
until the- experiment was over. The scorers transferred the scores to 
the scoring sheets for the computer. 

Summary of Laboratory Procedure 

A summary of the laboratory procedure is presented as follows: 

1. The experimental treatments were randomly selected and or- 
dered two separate times, creating two sub-experinents. 

2. Subjects volunteered to be in the study and selected a 
convenient testing time. I'hese testing times were assigned to experi- 
mental treatment based on the random selection order. Five subjects 
were tested in one testing session although each subject was tested 
individually i-nlthin tlx group setting. The five subjects represented 
half of the subjects from one experinental condition. 

3. The subjects vraited outside the laboratory and randomly 
selected their testing position in the laboratory. The subjects then 
registered themselves in the subject data book. 

k. The subjects entered the laboratory and took their desig- 
nated testing post ion. There was no interaction among subjects until 
the testing sessi '>n was over. 

5. The visual stimulus materials were presented on film and the 
verbal instructions were presented on tape cartridges. The experi- 
menter controlled the mechanized presentation of stimuli by the simple 
on-off switches on the apparatus. 



6. The experinjenter and res'^arch assistart served as scorers, 
each supervising their ovai assigned testing positions throughout the 
experiment. 

7. Once th:- taped instructions were started, the expc-riire nt al 
testing session continued on uo th<- end v.’ithout interruption. 

""8. The visual arri auditory otiruli wore presented --^s follows: 

a. Instructional tape cartridge 1; 

b. Instructional tape cartridge 2; 

c. I'jxperimental treatment cartridge and film treatment first 



half; 

d. Replay instructional tape cartridge 2 and rewind film. 
Subjects relax and listen; 

e. SxperiTT5?ntal treatrent cartridge and film treatirent — 



second half; 

f. Instructional tape cartridge 3 followed by tht five- minute 
test.. Conclude vdtb th; remaining instructions on the- tape. 

9. The experimenter and research assistant met briefly with 
the subjects after th- test was over and worked informally mth those 
who did not get the completed knot. Usually all of the subjects 
stayed to discuss and work on the knot, Thc^/ were told they were 
free to l-.ave but most of them stayed until all of the group left. 

The subjects were again cautioned not to discuss any aspect of one 
experinsnt with flfjyone until they received a copy of the abstract. 



Each one agreed to remain silent. 

10, The subjects left the laboratory and the researchers pre- 
pared for the next group of subjects. Ihe laboratory was dismantled 
at the end of each testing day and then set up the following day 
after the morning class was over. 



29 



HX-'LTS 

Analysis 



Trcotrent of the collected fror one hundred ond ei 'hty 

subjects bcgen vrith the transfer of the dote fror the scorirjg sheets. 
Lined scoring sheets were used to record t^ese drto. This procedure 
helped to prevent errors in the transfer of the scores and in the 
punchin*. of the conputer date cards by skilled cord punch operators. 

The experimenter and research ass1st'’nt transfeirred all of the data 
and checked the punched corputer cords. 

The conputer cards were prep'^red according to the requirements 
of an analysis of variance program-- which vjas 'appropriate for h''ndling 
the multivariable design of th-c study. One card was key-punched for 
each of the one hundred and eighty subjects and each card contained 
all of the data necessary' for the analysis. 

Performance measures vjere taken on four dependent variables 
and four separate analyses of variance were applied to the data. A 
model I analysis {\ii.ner, 19o2) was judged as being most appropriate 
because the values of the experimental factors were fixed or selected. 

The experimenter w^anted to find out the effect of selected 
values of three factors on perceptual motor performance. The criterion 
test vias the number of accurate knots that a subject could tie and 
test in a specified time period and this performance was the e’ependent 
variable. The experimenter decided on the basis of the results of the 
small pilot study that it would be inportant to collect as much re la- 
va nt data on the performance of the subjects as possible in this 
pioneering investigation. Such data could prove to be extremely use- 
ful in evaluation of the hypotheses. Consequently, measures were 
taken on three other components of the subjects’ performance during 
the experiment and this resulted in the four dependent variables. 

They are as follows: 

1. The total number of occur''’te knots tied during the testing 

period 

2. The total number of accurate knots tied and tested correctly 
during the testing period 

3. The highest step reached in the criterion t'^.sk during the 
practice period 

ii.. The highest step reached in the criterion task during the 
testing period. 



^/<-BMD02V — Analysis of Variance for Factorial Design version of 
May 20, 1961;, Health Sciences Computing Facility, UCLA. 



30 



The coinplotc results of the four snal^’s&s of v??riancG are 
suranarized in lables 2-5. cell and in.'^rginal moans for the ferar 

analy£--s vill app ar in Appendix C, Ihc three irsin effects considered 
were: T*ate of pr<. sentation, massed and ^aced practice inodes, and con- 

ev.^-e-t* and nonconcurrent practice modes. Four secondary interaction 
effects were included: rate and rassed-spaced practice modes, rate 

and concurrent-nonconcurrent practice r-ooes, massed-spa c--d arid con- 
current-nonconcurrent practice nod. s and finally, rate^and ^ssc - 
sp^'Ced and concurrent-nonconcurrent practice nodes. Edwards tlyoO;, 

Rays (1965), and Winer (l9o2) discuss thr. assumptions that underlie 
inferences about treatment effects in an analysis of variance in a 
fixed effects model. Ihey feel that the F test is rolust and that 
even when each populati n departs from normality, the i* test is re- 
latively unahiecuod. They feel the assumption of homogeneity oi var- 
iance could be violated vrlthout undue risk if the number of cases in 
each sample is the same. Tl-ey emphasize the importance of statisti- 
cal independence among the error components and that no observation 
should be related to any othe-^ observation, ThiS observations made in 
this experiment were designed to be independent ^nes. 

i he F tost was considered rohust enough to nE-et the needs of 
the statistical analysis in tbi s experiment. The .05 level of con- 
fidence was selected prio^ to the e^oaerimsnt . Only those ratios ex- 
ceeding the appropriate critical F values are reported in the cables. 

The error term for this fixed effects model 'was vrithin the replicated 
mean square and it was used for all of the F tests (idwards, 19o0; 
bbOuigan, I960; ItcNemar, 1955; winer, 1962), It was assumf-;d as a 
result of the controls set up in this experiment that any experi^ntal 
error leading bo variance "was constant over all of the exp^rimen a ce s< 

Heuemar (1955) suggests the use of a pooled error term when 
S^rbe is tested against S w and results in a low B ratio that is no 
significant at the .05 level. In addition to the chosen error term, 
a pooled error t^rm was used for Problems 1 and 2 where tte ow.rall F 
ratio was not significant. The results were ; enerally the same when 
both error terms were used separately in these problems. Only the 
results involving the use of the chosen error term have been reported 
unless otherwise m.entioned. 

Once the results of the analyses of variance were examined, the 
computer cards were prepared according to tre* rcouirements of a 
Duncan’s multiple range test program^ which was appropriate 
task of closer inspection of the means and their significant differences. 



".OTV — I4ultiple Barge Tests, version of October 12, 1965^ 
Health Sciences Computing Facility, UCLA. 



Relevant results are present c in tables tint follow and discussion 
of these results are presented in sections for each hypothesis. 

Hays (196^) points out that as the number of comparisons among 
the means* increase,' the greater the probability that some significant 
differences are due to chance alone. Consequently, in com- 

parisons and particularly in post hoc comparisons where iype 2 error 
is more likely to occur, it is important noi to exaggerate the im- 
portance of significant mean dilferences. 

iidwar*ds (i960) regards Duncan’s multiple range test as being 
more powerful when the significance of more than two means is involved 
in the multiple comparisons. Edwards also feels that the multiple^ 
comparisons of the- means can be mae'e even if ihe relevant j. r^-tio is 
not significant but he urges caution on any subsequent observations. 
MciMemar (l95^) f?els that tests on m.eans can b made safely only when 
the overall r ratio is significant. biner (l9o2) points ouuthat 
multiple comparisons that are built into the experimental design or 
suggested by the theoretical framevTork should be made regardless o_ 
how signific-^nt the F ratio was. However, he urges extreme caution 
when unplanned, a posteriori comparisons are made when the overall _ 

F ratio is not significant. The multiple comparisons in tnis experi- 
ment were an outgrovrth of the -experimental design and uheoretical 
■Tramework. Thus, comparisons were m-de for each hypothesis, ^-ow- 
ever, in exploratory researc>^ such as this great caution should be 
exercised in their interpretation. 

Edwards (i960) and McGvigan (i960) recommend the use of Duncan’s 
multiple range test as a technioue to be used for closer inspection 
of the means once the analysis of variance has yielded tfe results on 
the overall F ratios. Duncan’s multiple range test provides the ran 
ing order of the means for the different experimental problems and the 
significant differe nce. In addition, it was available in prop m 
form for operation on the data by the comouter and consequently or 
all of t'-ese reasons it was adopted for use in the esperimenua* analy- 
sis Significant differences at the .0$ level and dDOve wn.ll be re- 
ported and a discussion of results vrill be m.ade on a most conservative 

basis . 

Hays <'1965) fuels that it is important not to consider the sta- 
tistical significance of results alone but to carefully observe, 
record and discuss what appears to be relevant in the experiment an 
to be a master but not a prisoner of statistical techniques. Conse- 
quently in the sections that follow, the results of the analpes of var- 
iance and Duncan’s multiple range test will be presented. Observations 
wi.ll be made, all the data will be available and any mterp^tation 
of the Duncan test must be regarded with the appropriate caution. 
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InforF< 3 tion in this section night serve 3S a stirulus for further 
research. 

The analyses of variance reveal sonc low F r^’tios which night 
reflect nore than nerely a lack of significant difference. It could 
be that sone uncontrolled variable was systematically in operation and 
t^at the error term reflects an experimental condition involving more 
than error variance. However, these low ratios are still within the 
probability range of being a result of chance and therefore the hypo- 
theses ma 7 y' be considered in terms of these results. The suggestion 
of a possible extraneous variable being in operation is raised only as 
a source of f'uture and, perhaps fruitful, research. This vjill be dis- 
cussed later. 

4 summary of each analysis of v^ria.nce and a summary of the 
Duncan mulitple rang' test are presented in Tables 2-6. The cell and 
marginal means from ther analysis of variance appear in Appendix C„ The 
section for each hj^othesis involving tte nein effects contains a sum- 
mary table of the irarginal merns of the appropriate factor under ex- 
aminati'^n. The Duncan nevj multiple range test was used to determine 
the significant difference between these means* 

In sections that follow, each hypothesis is examin d in terms 
of these results, lilach main effect and each interaction, which form 
the bases for the hypotheses, will be examined in terms of the four 
dependent variables which the computer program has labeled as Problem 
1 through ii. The c'^mputer labeled these problems as follovjs and these 
labels will be used in the tables of results and in the discussion: 
Problem 1: knots^ Problem 2: tests; Problem 3 ' practice step; 

Problem i;: test step. 

The results of the analysis T/n.11 n^t prove or disprove the 
hypothes'S. Actually, the statistical evidence vdll either be in 
favor of the hypotheses or not and within the specified level of 
probability. This is vjhat mil be me^nt in the sections that follow 
when the hypotheses are confirmed or not confirmed. 
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Hate; 2 = massed — spaced; 3 == concurrent— nonconcurrent 



TABLE 5. SUmAJRY OE THE ANALYSIS OE VAEIANOE, PROBLEM 2: TESTS 




r-{ 

H 

H 

\D 

O 

KN 

Lf\ 



a^ 

1>- 

H 



r-! 

Ctf 

-P 

O 

r* « 

cn 



CQ 
( — I 
0 
> 

0 

H 

«n rovrovoj 
o 



U 

0 



OJ 

OJ 

OJ 

IN 

00 

OJ 



0 

H 

P 

TO 

•H 

u 

0 

> 



0 

0 

a 



H OJ rO\ 






ciJ 



i'CNO 

H 



W 
W 0 
0 -P 
I — I 0 
P O 
0 *H 
•H I — I 
U ft 
0 0 
> u 

«H ft 
O O 



u u 

0 0 



J 



p 

0 



u 

o 

o 

O 

o 



p 

d 

0 



d 

U 

d 



o 

d 

o 

o 

II 



K\ 



H 

O 



V 

ft 



p 

0 

P 

d 

0 

o 

•H 

ft 

•H 

d 



&D 



•H 

CQ 



* 



0 

o 



vu 

ft 



m 



fd 



0 

w 

w 

0 

a 



II 

OJ 



0 

p 

0 

ft 

II 

H 

* * 




’4 





t 



¥ 



I 





CQ 

W 

o 

H 

EH 

O 

S 

P4 



rOi 



PQ 

O 

Ptj 



O 



PQ 




O 

O 

o 

lA 

A 

• 

l>- 

O 

H 



0^ 

H 



H 

Cl5 

-P 

O 



U1 

H 

0 

> 

0 

H 

O 

fn 

0 



rOvtAOJ 



0 

H 

P 

0 

•H 

u 

0 

> 



*1 



o 

o 

o 

IT\ 

O 

VD 



0 

0 

0 

a 



H OJ rov fd 






fAO 

H 



ra 

W 0 
0 -p 
H 0 
P O 
0 -H 
•H H 
?H ft 
0 0 
■> u 

«H ft 
O O 

u u 

0 0 






A r-i 

o o 



V V 

ft ft 

-p -p 

0 0 



-p 

0 

0 

O 

•H 

ft 

•H 

g, 

•H 

CQ 



40 

0 

0 

O 

•H 
ft 
•H 
0 
&D 
•H 
CO 
* • 



CVJ 



0 

-p 

0 

ft 

li 



*1 



36 



massed — spaced; 5 = concurrent — nonconcurrent 





I 



% 




I 




a 

EH 

03 

EH 

03 

W 

EH 






PQ 

O 






o 

<I 

H 



§ 

03 

H 

03 



W 




LfN 



H 

f-^ 

pq 

<i 1 

EH 



’ • 


« • 


* 


l>- 






00 


cH 


kD 


• 


• 


• 


KD 


1 — 1 


rc\ 




1 — 1 





ra 

0 

U 

0 


o 


o 


o 


O 


IN 


o 


IN 


IN 


o 


o 


o 


O 


kO 


o 


LD 






o 


o 


o 


O 


lD 


o 


lD 


OJ 




o 


LfN 


LfN 


o 


lD 


LA 


lD 


lA 


ra 


VD 


KN 




1 — 1 




O 


1 — 1 


o 




• 


• 


• 


• 


• 


• 


• 


• 


d 


1 — 1 




00 




lD 


OJ 


rOy 


lD 


0 

0 

S 






LD 






OJ 


1 — 1 





CQ 
I — I 
0 
> 

0 

I — I 

<+H K^K^OJ 

O 



u 

0 



,Q 

J 



O 

O 

o 

Lf\ 

00 



ra 

0 



u 

0 



ra 



o 




if\ 



o 


o 


o 


o 


KN 


o 


IN 


O 


o 




P\ 


o 


o 


o 


o 


KN 


o 


lD 


O 


o 




0 


o 


o 


o 


o 


KN 


o 


lD 


O 


o 


0 


0 


o 


o 


LA 


o 


KN 


o 


lD 


O 


LA 


1 — 1 


a 


OJ 


IN 






0 ^ 


1 — 1 


lD 


LA 


CA 


p *1 




• 


• 


• 


• 


« 


• 


• 


• 


• 


0 1 — 1 OJ KN 




roy 




00 


lD 


OJ 




OJ 


o 


OJ 


•H 




00 


r~\ 


lD 


1 — 1 


1 — 1 




LA 


00 


IN 


P 


0 
















o^ 


OJ 


0 


Ph 


















1 — 1 


> 


O 




o 

fd 

0 

0 

Ph 



Degrees of 


2 

f 

2 

1 

2 

2 

4 

152 


Pi 




o 




•H 


ra 


-p 


0 


0 


-p 


•H 


0 


Ph 


o 


0 


•H 


> 


1 — 1 




Pi 




HOJKNOJKNKNKN 0 


o 


1 — 1 rH OJ Oj P 




1 — 1 


0 


P 


o 


•rH 


p 


A 


d 


■P 


o 


•H 


03 


1:5 



0 ^ 
I — I 



I — I 
0 
-p 
o 
E-l 



rOiO 
I — I 



ra ra 
0 0 
H -p 
p 0 
0 o 

•H -H 

PH rH 
0 

,|> 0 

u 

ch 

O «H 

O 

ra 



U U 
0 0 
P rO 




-P 

P\ 

0 

Ph 

& 

o 

sq 

o 

o 

d 

o 



iq 

0 

P 

o 

sq 

o 

o 



rOi 



0 

o 

0 

pj 

w 



LA 


1 — 1 




O 


O 




• 


• 






V 


0 


V 


ra 






ra 




A 


0 






a 


-p 


-P 




0 


0 


II 


-p 


4J 


OJ 


p 


P 




0 


0 




O 


O 


0 


•H 


•H 


-P 






0 


•H 


•H 




P 


P 




bO 


bD 


II 


•H 


•H 




03 


03 


1 — 1 



* * • *1 



37 




2 



> 




'1 



I 



I 



I 

3 






1 

% 

I 





TABLE 6. SUMMARY. OF THE DUECAE NEW MULTIPLE RANGE TEST 
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Rate of Presentation Effect 

h^othesis I states that: The rate of presentation of filir-ed 

stimilus rnaterials sig^nificantly affects motor performance. l^e 
Tnedium rate of presentation vail be significantly better toan the 
slovjest or the fastest rates. 



A summary of the results of the complete analysis is presented 
in Tables 2-5. xhe results of the analyses of variance on the four 
problems in performance support the first part of 
the .05 and .01 levels of confidence but mthin the limits of tte 
selected values of the variable. The rate of presentation of filmed 
stimulus materials docs significantly affect motor per for inane e.. 

An inspection of the marginal means for rate of presentation 
in each of the four problems reveals that the means rank in the 
following descending order in terms of the effectiveness oi the level 
of the treatment: slowest, medium, fastest. The Duncan new multiple 

range test was used to determine tte significant diffe^nces between 
the marginal means. These results are presented in able /. 

TABLE 7. M;.RGTEAL hFo^'.’S FOR RATE OF PFESEMTATIOM TN PR0BLSK6 1-h 



Problem 3 | Problem 1| 

6.71667 t 6.51667 

6.53333 I 6.11667 

h. 90000 i U. 91667 



— -Tr 




. 


Levels of A 


Problem 1 


Problem 2 


1 slowest 

2 medium 

3 fastest 


It. 68333 
3.28333 
l.li3333 j 


U.33333 
3.06667 
j 1.21667 


I-fean differences 




1-2 

1^3 

2-3 


l.U0„ 

3.25; 

1.35” 

1 _ __ 


1.27, 

3.12- 

2.85^' 



.18. 

1.8iy 

1.63-' 



.Uo., 

1,60« 

1.20^ 



■'''Significant at p <.0h 
IrSicnificant at p <.01 



A significant difference a.t the .01 levtl was found between 
the slowest and fastest pairs of Biareinal means in each of the four 
urobleitis. A significant difference at the _ .01 level was found be- 
tween the raediun) and fastest pairs of marginal rasans in Probleras 2-h 
and at the .05 level in Problem 1. These results give support to 
half of the second part of hypothesis 1 within the limits of the ^ 
selected values of the variable. The medium rate of presentation is 
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sU'nificnr.tly bc-ttor thnn the f-stes^ r?te. However, the slowest r?.te 
is '’Iso superior to tre faster r'^te at the saire 1-^vel oi significance, 
The"nediuin‘ rate w-s not siKnific-nt ly h..iucr tho.n the slower^ r'^te in 
this investigation '’nd therefore half of the second part of rfypothesis 
I is not confirred. fhe riargincal naans of th: slowest r'^te ranked 
highest in all four of the problens although they v;ere not signif- 
icantly higher than the n."^ns for ths nediun rate. 

j’ research nirht yield data th^t would reveal sif,nii 
ic^nt differences betxrjeen marginal neans of the TrediUTn and slower rates, 
T^e results of the analyses of vr>riance and an exaioination of the 
n^roin^l means in this study give strong support to t>'e following con- 
clusions in terms of I^othesis I but vn thin the limits of the selec- 
ted values of this variable. Rate of presentation does si; nificantly 
affect motor performance and the slower rates of presentation arc 
significantly better t>-.an the faster rate of present-'-tion. 

The Duncan new- multiple range test was used to find the signif- 
icant differences between the means in all four nr ob lens. These 
results are uresented in Table 6. Problems 1 and 2 had an insignif- 
icant overall F ratio. The Duncan test revealed the presence of one 
homogeneous subset in both of these problems, thereby vindicating: that 
no significant differences existed between the individual means in 
these two problems. 

Problem.s 3 and h which involved step analysis scores hed 
significant overall F ratios which have already been discussed. The 
Duncan test revealed the presence of five homogeneous subsets at the 
.05 level and trjrce homogeneous subsets at the .01 level in Problem 
There w^^ere three homorreneous subsets at the .05 and .01 levels 
in Problem U. The vertical lines on Table 6 reveal the subsets in 
each problem and indicate the sirnificant diXferences between the 
means. These differences may be pointed •'^ut and observations nay be 
made but any interpretation must be made with caution for the reasons 
discussed earlier in this chapter. 

The r. suits of the Duncan test in Problems 1 and 2 may be 
approached only in very general terms. The results were not signif- 
leant and . any analysis beyond the listlnr of the rank order of the 
means should be undertaken with t^e appropriate caution. 

With tb'is viarning stated, t^c results of the Duncan test in 
the first twjo problems revealed that the top four ranking means were 
in the slowest rate of presentation group of treatments. The 
of the medium rate treatments were towards the midcle ranges and the 
faster treatment means were all in the- lower h^lf of the range. 



ho 



I 




oi 



Ihe rf. suits 
ic TP-t f i c-rcHces 

arc s’roviri in iable 
horor,eneous subset 
of trc'‘trents. ii;e 
at the ,01 level than 
six hirhcsu rankine r 



the bijnC'''r, test in ?rohli:;r 3 rcvc-'^lec signif- 
rL'twevn re'T.s '"l t’^e ,01 and .05 levels and those 
6. The three loxcsu ne'-ns in Trobler: 3 foriaed a 

all Xcre in the f'^stest group 
group v,"’s signilic'’ fitly lower 
outside of this subset. The 



at the .01 level -^nd 
of the lowest 
of the means 



C ti 

all 

'’ns 



••ere significantly higher than the lowest 
ranking mean '=t the ,01 level '^nd four of these v/ere in the slowest 
j^roiip of treatments. 



The results of the Dinc-’n test in Problem k revealed that the 
five lowest me '•ns v.*erc in homogeneous subset '•t the .01 level. The 
lowest three of these r-e'-ns were in the fastest group of treatments. 
The tvjo other significantly low means in this sunset were ir the 
slowest and medium groip of treatments. The t'i-jo highest me'^ns were 
in a homogeneous subset at the ,01 level r:nd both of these me'^ns were 
in the slowest group of treatments. Bof'’ of ^hese me-'’ ns were signif- 
ic'^ntly better th?r t^e two lowest merns -at the ,01 level. 



An inspection oT t^e r^nk"’ ng of the me'ns rcve'^ls that the 
higher ranked means tend uo be in the slower tre'^tments "nd f'''e lovjer 
means tend to be in the f'^ster tre''trents, most of the signifi c-'^nt 
differences -at the ,01 level are betxr^een the slov-est and fastest 
groups of treatments, ihese rr suits tend to parallel the results of 
the -analysis of variance ard m^^rginal me^ns. However, the -analyses 
of variance and marginal me^ns revealed no s"= pnific-?.nt differences 
between t'^e slowest and mf dium r^'tes of. present-'’ tion. 



An examinati.an of the number of subjects in 
condition who were able to tie the knot correctly 
the rate of prcsvnbrtion decreased, t’-’o number of 
ineneased. The results are presen'teo in Table 8, 



each experimental 
revealed th'^t as 
successful subjects 



In summary, the results of the four '’n.alyses of vari'^nce and 
the examination of the m'^rginal me-'^ns give strong support to the foil 
owing conclusions in terms of thr hypothesis but within the limits of 
the selected values of the variable. B-ate of presentation does 
signific-'^ntly affect perceptual motor performance and the slower 
rates of presentation a=re significantly better than the faster r'^te 
of present"-tion. 
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I'iassed-Spaced Practice i*iode iiffect 



[^'pothesis II states tbati The nassed and spaced practice 
inodes sif.nificantly affect motor performance. The medium massed 
mode VTill be significantly bet^ter than the spaced or massed mode. 



A summary of the results of the complete analysis is presented 
in Tables 2-5, The results of the analyses of variance on the four 
problems in performance do not support the hypothesis within the limits 
of the selected values of this variable. The analyses of variance in 
Problems 1 and 2 revealed low F ratios and no significant diff- 
erences for this massed-spaced main effect. Analysis of Problem 3 
which involved the step analysis scores for the- practice period 
yielded an F ratio that approached the ,05 level but this disappeared 
if the error term was pooled. The results yielded a low i? ratio in 
Problem. li where the step analysis test scores were given. 

The results of these analyses of variance do not confirm the 
hypothesis, and ^judgment should be suspended until ihrther research 
has been done on this effect. A significant interaction is suggested 
between the selected val' es of this variable and those of the con- 
current and nonconcurrent practice modes in Problems 3 3nd k* Tf 
significant interaction is found, conclusions with respect to either 
of the main effects involved must be interpreted viith caution, ihe 
effect of selected values of one variable would not be independent of 
the selected values of the other variable. Powevr-r^ an analysis of 
the evidence on this nossible interaction resulted in the suspension 
of judgment pending further research. Consecuently, the results on 
this main effeut shoild be aoproached with appropriate caution. 

An inspection of the marginal means for thsa four problems 
reveals no significant differences for Problems 1 and 2, The means 
rank in the followi.ng descending order numerically: spaced, massed, 

medium massed. These results are presented in iable 9* 
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T^-SVZ 9, LV-.^GI\;.L i-r.Xi'S 'D-S?;CGD P“AC1“CE ‘-DrES 1:^ PPCPLi)I-3 

l-ll 



Levels of 3 

1 spaced 

2 mediun 

3 nasscd 



I^can differ fees 

1-2 

1- 3 

2- 3 



Problem 1 | 


Problem. 2 


Problem 3 


- - i 


1 

, - -- — i 


- — - 


3.58333 = 


3.113333 ^ 


6.51667 


2.76667 


2.51667 i 


i 6.06333 


3.05000 

1 


2 .66667 I 


1 5.55000 


ces 






.82 


.77 


.ii3 1 


.53 


.92 


.96 


.29 


1 

i 

• 





Probleri ii. 



6,20000 

9 . 8^000 

9.90000 



-35 

.70 

.30 



In ProbleTTiS 3 -nd U where step analysis scores were ^.iven^ a 
order appears, ihe tneans rank in ‘tbo follow! np. descending 
order numerlcallyV spaced, nedium inassed, mossed. The analyses of 
variance did not reveal the presence of a significant i’ rati") at the 
.09 level in any of the problems in the experiment. However, it is 
interesting to inspect the ranked order and illustrated relationship 
of the marginal means of the three massed-spaced practice modes. 



In summary/, the results from the f'^ur analyses of variance do 
not confirm this hj’pothesis. A lovj, insij’.nificant i? ratio in three of 
the problems indicates that there was no main effect for massed- 
spaced practice modes in t’"'is study, rin GxaminatL'>n of the n.^rp^inal 
means in each problem yields no significant differences. The hypoth- 
esis w^as not confirmed on the basis of these experimental findin-S. 



A presentation of the results of the iXuncan test for the 
significant differences between means may be undertaken but even more 
caution must be exercised in any interpretation because the overall 
F ratios and marginal mean differences were insignificant. 

The general results of the Duncan t.st for each of the prob- 
lems has been discussed in the section on the first hypothesis. Ihe 
results appear in Table 6. 

Mo significant differences were found between the individual 
means in Problems 1 and 2. The means are scattered throughout the 
three levels of this variable in Problems 1 and 2 and there is no 
discernible pattern. 

Significant mean differences were found at the .01 level in 
Problems 3 and Ii but when these differences were examined in terms 
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of this v^.riable, no disctrniblt p^'^ttcrn V7's found. 

An exa-iinrition of the nunbcr of subjects in eoch e xpe r indent a 1 
condition who were able to tie the knots correctly rtveoled th^-t as 
practice became more ir;assrd^ the number of successfrl subjects 
declined. However^ the total numbers in eacr level were so close 
that they virtually were the same and p-'^rticularly in this case v?hen 
the overall F ratios v^-re insignificant. These i\.-sults are presented 
in Table 8, 

In summary the results ^f the- four analyses of variance -and 
the examination of the margin-'* 1 means do not confirm the hj^othesis, 

Concurrent-Nonconcurrent Practice I-'iode affect 



Ifypothesis III states that: Ihe concurrent and nonconcurrent 

practice modes significantly affect motor performance. The con- 
current practice mode will be significantly better t^-an the noncon- 
current mode. 



The summar^'* of the results of the complete analyses of variance 
is presented in Tables 2-5. The results of the analyses of variance 
on Problems 1 and 2 where tiie binary' scoring system vj-as used for the 
criuerion performance test revealed a low P ratio and no significant 
difference. The analysis oj variance on Problems 3 and U where step 
analysis scores were given yield significant T ratios at the ,01 
level. The analysis in Problem i|. was based on the step analysis 
scores given durin^' the criterion test. 

On the basis of the results in Problems 1 and 2, the hxypoth- 
esis is not confirmed. On t’'''e basis of the results of Problems 3 
and i; where step analysis scores were given to all subjects, all of 
the hypothesis is confij’med within the limits of the selected 
values. Judgment should be suspended pendin. further research. 

The sc-ales of mt rsurement used in the- faur problems must be inves- 
tigated along wT-th other sc'los of measurerent to determine their 
influence on revealing significant differences, 

A significant interaction is su.ggest- d between the m'’ssed- 
spaced practice modes and the concurrent and nonconcurrent practice 
modes in Problems 3 ?^nd ii. If significant interaction is found, 
conclusions with respect to any of the main effects involved must 
be interpreted vrith caution. The effect of selected values of one 
variable would not be independent of tbj selected values of the other 
variable. However, an analysis of the evidence on this possible 
interaction resulted in ouspendin.- judgment pending further research. 
Consequently, the results on this main effect should he approached 
with appropriate caution. 



The 1 ne^ns for 'tho foujr problcns orfe presented in 

Table 10, 

T/^BLE 10. ?i'‘.RGr.'i/.L h-iiWS FOR COiCUP~ENT“i'iO^JCONCURRE^IT PRACTICE 1*DD2^ 

lU PROBLEMS 1-ii 



Levels of C 


Problem 1 


Problem 2 


Problem 3 


Probleri 


1. Con- 

curre nt 


3.16667 


2 . Siiiihh 


6.7iiuiiU 


6.1)6667 


2. Noncon- 
current 


3.10000 


1 2 . 90000 


1 5.35556 


5.23333 



Mean differences 



1-2 



.16 



■r~ 



,06 



1.39 



1.23- 



-"-Sirnif leant at p<.01 



There were no sirnificant differences found between the margi- 
nal means in Problems 1-3. However, the marginal mean of the con- 
current practice mode was significantly nigher at tije .01 level in 
Problem h where the step analysis scores were given during the 
criterion test. 

A presentation of the results of the Duncan test for the signif- 
icant differences between means may be undertaken but more than usual 
caution must be exercised because some of thr overall F ratios were 
insignificant. The results of the Duncan test appear in Table 6. 

Vo significant differences were found between the individual 
means in Problems 1 and 2. The means are scattered throughout the 
three levels and no discernible pr^ttern was found. Significant mean 
differences were found at the .01 level in Problems 3 and u. -he 
three lowest means in Problems 3 formed a homogeneous subset at the 
,01 level and all were in the nonconcurrent practice modes. T^e 
me'^n of the lowest group was significantly lower at the .01 level 
than '’ll of the me-’ ns outside of this subset. The six highest rank- 
ing means were significantly higher than the lowest ranking mean at 
the ,01 level and five of these were in the concurrent practice modes. 



The results of the Duncan test in Problem h revealed that the 
five lox^est means were in a homogeneous subset at the .01 level. Four 
of these means were in the nonconcurrent practice modes. The two 
hic'hest means were in a homogeneous subset at the .01 level. These 
means were in the concurrent and nonconcurrent practice nodes. 
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cursory inspection of tl^e ranked orde'»’ of the ro^ns in 
Problems 3 p.nd h reve^.ls t^et Mpher ^nnked me^ns tend to bf in 

the concurrent prectice modes and uhe loi-jer ranked means tend to be 
in the nonconcurrent pr-'^ctice modes. 

Ap inspection of the r-nked order of the means in the four 
problems sw/gests some of the concurrent modes may be effective our- 
ing the practice period but t>^ey drop lover in the rank order during 
the test vj'^n subjects hove no vit- al stimuli to help tnem perform 
the task. Ihe ivo lovesc, means- in all oi x-he proV-lems were in e 
nonconcurrent mode. 

An examincotion of t’-^e mmber subjects in each experimental 
condition who were able to tie the knot correctly revealed that a 
third more of the successful sub jects were in the concurrenu practice 
modes. i'hese results are presented in iable o. 

In summary, on the basis of the results of the four analyses 
of variance and the examination of the marr.inal means, the hj^jo- 
thesis is not confirmed. However, significant F ratios found in two 
out of the four problems give sufficient evidence that judgment 
should be s> spended pending further research. 

ilate of Present '^tion by iiassed'-Spaced 
Practice Mode Effect 

Hypothesis IV states tbnt : there is no interaction betvieen^ 

r=te of presentation nnd raassed-speced practice nodes whicn signiix- 
cantly affects motor performance. 



A summary of the results of the complete analysis is presented 
in Tables 2-^. ihe analysis of vj^riance yielded insignificant and 
vary low F ratios in all of the problems. On tbe basis of these 
results and within the limits of tb>e selected values of the varia,!^ 
the hypothesis is confirmed. Tbe effect of the selected value Ox 
one variable is independent of the selected values of xr-e other 
variable, ihe same differences exist between the means at. each level 
of one variaV;le regardless of the levels of the other variable. 

An examination of the cell means in terms of this h;/pothesis 
reveals no interactions in Problems 1 and 2. These results are pre- 
sented in Iable 11. However, Problems 3 c?nd h reveal the possibility 
of the slowest rate becoming less e.ffective as the pr^’ctice mode be- 
comes more massed. These results are within the probability range 
of occurring just by chance. 



11 



The analyses of variance and narginal nc-an differences for 
each of th- so variables have been presented and analyzed in previous 
sections. The analysis of variance and narpincl moans revealed that 
significant differences existed aronr the selected rates of presenta- 
tion. Ko significant differences appe-red to exist among the massed- 
spaced practice modes. The Duncan test results on the mean di erences 
for each of these variables tended to support these findin- s. 



The results of the Dunc^^.n test in terns of possible inter- 
actions must be regarded with more than usual caution particularly 
since the h\oDotheses of no interaction have been confirmed. J>;o 
discernible patterns of overall interaction was sugi ested by the Duncan 
results vjhich are nresented in iable 6. Hoxvever, a possible relation- 
ship between the slower rates and practice modes was suggested. 

In ex-'^mination of the number of subjects in each experimental 
condition who were able to tie the Inot correctly reveals that as _ 
rate of presentation increases, the number of successful so.bjects in 
each condition decreases in each level of the practice modes. There 
appear to be inverse relationships between rate and practice mode in 
the slowest and fastest treatment groups. These results are present- 
ed in Table 8* 



In summary on the basis of the results of the four analyses of 
^'’ri^ncG and a cautious examinati -n of the described data, the hypoth- 
esises confirm.ed within the limits of the selected values of each of 
ihe variables. However, further research shoulo be conducted on the 
-rounds that the possi.bility of some interaction xeas suggested in the 
='Xamination of the relevant cell means. 



Rate of Presentation by Concurrent-i^Ionconcurrent 
Practice Mode Effect 



Hypothesis V states that; There is no interaction between 
rate of presentation and concurrent-nonconcurrent practice modes 
which significantly affects motor performance. 

A summary of the complete analysis is presented in lables 2-5 
The analysis of variance yielded insignificant and low F ratios in 
all of the problems. On the basis of these results and within the 
limits of the selected values of the variables, the hypothesis is ^ 
confirmed. The effect of the selected values of the one variable is 
independent of the selected values of the other variable. Iho same 
differences exist between the means at each level of one variable 
regardless of the levels of the other variable^ 
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The analysis of variance and marginal mean differences for 
each of these variables have been oresented and analyzed in previoi^ 
sections, i’he analysis o: variance and marginal means revealed that 
significant differences existed am.ong the selected rates of presen- 
tation. The hypothesis concerning significant diiferences between 
the concurrent and nonconcurrent practice nodes was not confirmed. 
However, iudgment was sispended because some of the evidence suggested 
that future research might reveal significant differences. The Dun- 
can test for significant differences between individual means tended 
to support these findings. The marginal means were significantly 
difft^rent in rates of presentation but not in concurrent-nonconcurrent 

practice iriodes. 

The results of the Duncan test in terins of possible inter*- 
actions must be regarded with more than usual caution in the face of 
the confirmed hypothesis of no interaction. An inspection of the 
results of the Duncan test in fable 6 shov/s that the m.eans of the 
concurrent experimental groups rank higher as the rate of presen- 
tation decreases. The significant mean differences appear to fall 
within this generalization. However, this observation must be re- 
garded very cautiously and perhaps could serve as a stimulus for 
further research into a search for significant interactions. 



An examination of the cell means in terms of the variables 
involved in thi.s h^Tpothesis reveals the possibility of some inter- 
action in Problems 1 and 2 where the binary scoring system was used. 
Mo interaction is evident in Problems 3 ^nd i|. Again, this obser- 
vation may serve as a stimulus for further research but certainly 
must be regarded with caution in the face of the confirmation of the 
hypothesis of no interaction. These means are presented in Table 11, 

An examination of the number of subjects in each experimental 
condition who were able to tie the knot correctly reveals that as 
rate of presentation increased, the number of. successful subjects de- 
creased in both concurrent and nonconcurrent practice modes. The ^ 
inspection also reveals that a third more subjects were successful in 
the concurrent practice mode at each of the rates of presentation. 
These results are presented in Table 8. 



In summary, on the basis of the results of the four analysis 



of variance and a cautious examination of the described data, the hy- 
pothesis is confirmed vrithin the limitc 0i the selected values of 
each of the variables. The effect of selected values of the one vari- 
able is independent of the selected values of the other variable. 
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I'iassed-Spaced Practice i-iode b 3 '’ Concurrent- 
none :>ri current Practice i;ode ^ifect 

Flypothesis VI states that: There is no interaction between 
nassed-spaced practice nodes and concurrent-nonconcurrent practice 
nodes which significantly affects motor performance. 



A summary of the complete analysis is presented in Tables 
2-5* The analysis of variance yielded insignificant and lox-j F 
ratios in Problems 1 and 2 which involved the criterion test and 
binary scoring system. Problems 3 and i: yielded signific^^nt F 
ratios at the .05 level. Step analysis scores were 'iven in these 
problems, ihe significant F ratios vanished w^en a pooled error 
term was used. 

The analysis of variance and marginal mean dii Terences for 
each of these variables have been present'-d and analyzed in previous 
sections. Significemt differences did not apoear to exist among 
massed-spaced practice modes. The hypothesis concerning significant 
differences between the concurrent and nonconcurrent practice modes 
was not confirmed. However, ^iudgment was suspended because some of 
the evidence pointed towards the possibility that further research 
might reveal kgnificant differences. The marginal means of each 
of these v^>riables were not signific ntly different except in Probr 
lem It where the concurrent mode vjas superior. 

The results of the Duncan test in terms of possible inter- 
actions must be regarded with the usual caution and perhaps even 
more so v:ith the mixed pattern of F ratios occurring in tne faur 
problems. An inspection of the results of the Duncan test in Table 
6 reveals no discernible patterns in Problems 1 and 2. In Prob- 
lem 3 and h the Dunc--n results suggest that concurrent practice modes 
may become more effective as the practice mode becomies more massed. 
Conversely, the results suggest that the nonconcur^ent practice mode 
may become m -re effective as the practice mode becomes more spaced* 
The significant mean differences appear to fall tjithin this generaT- 
izati'''n. However, this observation must be regarded cautiously and 
should serve as ca stimulus for further research. 

An examination of the cell means in Table 11 in terms of the 
variables involved reveals the possibility of some interaction in 
Problems 1 and 2 where the binary scoring system was used and where 
no significant F ratios were found for this interaction. The exami- 
nation of the cell means in Problems 3 snd h reveals a pattern of^ 
interaction. The nonconcurrent practice mode becomes more effective 
as the practice becomes more spaced. 
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An examination of the number or subjects in e-nch eaperimental 
condition v;ho uere oble to tie the knot correctly re\'eols that as the 
practice became mort, massed, an increasim* number of subjects in the 
concurrent mode became more successful. As practice became mere 
spaced, an incre^^sing number of subjects in the nonconcurrent mode 
became more successful. These results are presented in Table 8. 

On the basis of the r*. suits of the four analyses of vari''’nce 
and a cautious examination of described d?"ta, the h^^jothesis is not 
confirmed. Even though the E ratios in Problems 1 and 2 would lead 
towards an acceptance of the hypothesis, the significant F ratios at 
the ,05 level in Problems 3 2 nd present evidence that interaction 
may exist. The effects of the selected values of one variable may 
hot be independent of the selected values of the other variable. 
Judgment should be suspended and further research should be undertaken 
on the main .and interaction effects of these two variables. 

Rate of Presentation by Massed-Spaced Practice Mode 
by Concurrent and NonconcuiTent Practice Mode Effect 

Ifypothesis VII states that ; There is no interaction among 
rate of presentation, massed-spaced practice modes and concurrent- 
nonconcurrent practice modes which significantly affects motor 
performance. 



A summary of the complete anal 3 "sis is presented in Tables 2-^. 
The analysis of variance yielded significant F ratios in all of 
the problems. The results of the analyses within the limits of the 
selected values of the three variables confirm the hypothesis, fhe 
interactions of any two of the variables are of the same form for 
the separate levels of the third variable. 

This three-way interaction was not statistically significant. 
However, it proved interesting to examine the nature of the relation- 
ship among these variables in each of the problems. The rate of 
presentation and concurrent-nonconcurrent interaction was examined 
separately for each level of the massed-spaced practice modes .and 
also averaged over the levels of the massed-spaced practice modes 
for each of the problems. The means are presented in Table 11. 

An examination of the me.ans in each problem suggests the possibility 
of a higher order three-way interaction being found in future research. 

Winer (1962) cautions against making posteriori comparisons and 
particularly when the overall F ratio is insignificant as it is in £lL1 
of the problems. It should be stated that the results that are graph- 
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ically r6pres6n'ted and si'r^.‘.ast» tl'e possibllit-y of interaction could 
have occi-rred froir- viithin the probability range of chance- It does 
appear inport^nt, however, to dr'^w attenoion io the possibility oi 
interaction belnt: found in future research because the F ratio for 
the three-way interaction aoproached the ,0$ level of significance 
in Problems 3 and 1;. If sieniiic-nt interaction were f'>und, tbie 
statements on the main effects of the variables vTOuld have to be 
qualified. 



In summary, on th-c basis oi the analyses oi v-riance the 
hypothesis was confirmed vi.thin the limits oi the selected values 
of the th=ree variables. 



Finally, an =>nalysis of the data for each problem revealed 
that the seat position in the laboratory appeared to have no sig- 
nificant effect on performance. The five testing positions were 
very close together, although separated by styrofoam panels. Per- 
haps a seating effect might have been found if more subjects had 
been tested at one time. 




The pi^rpose of this study w-s to investigate the effects of 
vp.rious rates of presentrtion in conbiaation mth nassed and spaced, 
concurrent and none one larrent practice nodes on fi In-nedi ated per- 
ceptual notor performance. The experii-iental evidence provides support 
for the folloi-dna conclusions that c-n bo made vjithin the limitnuions 
of the selected v-'--lues of the variables, the population *i.i v;as 
represented by the sample and the level of signiii enne e tnat was 
adopted before the e35>eriment began: 

1 . Decreases in r'^te of presentation arc accompanied by 

xniprov6d p8rc6pt/Uol. Fjotor p0riorrnnncG« ^ ^ 

2 . The scale of measurement and choice of dependent variable 

TnfTuence the amount of significant differences th.at appears. 

3 . Massed-spaced practice modes in and of themselves do not 
differ significantly but show some eaddence of interacting wit., con- 
current and nonconcurrent modes in tests wher stq) .ana_ysis scor^ 
are given. Judgment on this possible interaction should be suspended 

■oendinE: further significant evidence. 

^ ii There is a significant main effect of concurrent-noncon- 

current practice modes on perceptual motor performance in tests 
Hh^rstep .nolysis scores are ;Aven. However, jndg,.en._ on .his mxn 
effect should be susoended pending ftirther significant evidence. 

There are no other significant interactions between or 
among the variables, km interactions that are suggested by 
illustration of mean di.fferences could have arisen by chance. Future 
suggested research should be conducted to deteroine whether these 
interactions exist. 

Faster and slower rates of presentation, including stop-motion, 
should be investigated. These rates sh-'uld be examined ind^enden y 
and in various combinations. More massed and spaced modes should e 
investigated independently and in combination Trjith each other. A 
comparable investigation into combined concur rent -nonconcurrent pra - 
tice modes should be conducted. An examination of ° 

each of the selected variables might yield significant diffe^nc 
among the values both when the values are examinee independently and 
in vLious combinations. Such an investigation might also reveal 
significant inter-variable relationships. 

Wollow-up research could involve the use of the video -tepe 
recorder for recording the performance of subjects. Thesejadeo 

tapes could be used in various ways. They coulo onaiv+i 

examination and verification of scoring. iTiey could be used analyti- 
cally after the experiment to compare performance and reye-l in- ^ 
formation not planned beforehand. They could be used -m the experi- 
ment' to investi^-te the effects of visual feedback on individual 



performance. Ihey also could be \ised in the developing research on 
perception where sensory feedback is distorted and delayed and sub- 
sequent effects on performance is evalmted. 

Once a boc^ of scientific evidence begins to develop on the 
behavior of individual subjects, investigation could proceed into the 
area of the effect of the group on individiial performance. This ex- 
periment could be repeated without the panels that separated the stu- 
dents from each other. Decoys could be planted in the experimental 
grorps and the effect of their behavior on the groip could be studied. 
For example, a treatment involving established poor conditions of 
learning could be administered to different groups of g)ecific intel- 
ligence, sex, age, dexterity, level of anxiety, etc, A coached decoy 
could be planted in the group and he would be overtly successful du- 
ring the experiment, ^liat is the effect on the performance of the 
other subjects in the group? This procedure could be used vjith or 
without the decoy and in the group and individual experiment and 
yield fruitful results. -The experimenter noticed during this in- 
vestigation that the poor conditions of learning seem to frustrate 
what appeared to be normally successful subjects. Also, some sub- 
jects performed well during the practice period but appeared to 
break dovm under the stress of the testing period. This should be 
examined further in individual and group experiments within this 
multivariable framework, VJho are these subjects that are affected 
by group factors and conditions of stress? Levels of organismic 
variables carefully built into the research design can help to pro- 
vide this valuable information. 

This study can serve to generate further research and many 
related follow-up studies were suggested and described. The develop- 
m®ut of an integrated bo(fy of evidence will lead towards more use- 
ful practices in the instructional process involving perceptual motor 
learning in such diverse areas as the performing arts, special ec- 
ucation for the handicapped and athletics. Such research may in- 
fluence educational practice as well as provide insight into how 
complex perc€jptual motor skills are learned and how conditions of 
learning may influence perception and personality# 
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Tape Cartrid-fie 1. Tdu are going to s s a knot being tied and 
then tested to see if it is correct. If tte knot is correct , it wi.!! 
be released when it Is placed on the testing device. If it is not 
correct j it viill tangle on the testing device. You will see and tlBn 
practice the sai^’e knot through out the entire- practice psriod. You 
vri.ll be able to watch the knot being tied and tested first. Then you 
vri.ll have a chance to tie and test the knob yourself. i:»very viatch- 
ing period is follov?ed by a chance for you to practice tying and test- 
ing the knot. You vdll he ' iven instructims vjhen to vjatch and vjhen 
to tie once the film starts. You vrill view and practice until you 
hear that your rractice period is over. Then you i-rill he given a 
short test to S'' e hnvj ran?.- accurate knots ynv can tie in a certain 
length of tirae. 

Before you tie each knot, have the cord lyin^ flat on the table 
in front o.f you just as it is now. ±'hen nick it up as the filra be- 
gins. If your cord is tangled from a nrevious knot-tj/ing, take an- 
other one oj.f th^ testing device and place it .ilat on the table 
ready for use. 



You VP 11 have the satne airjount of tine to tie your* knot as is . 
given for the kn-ot that is tied on the filiri. Don’t go r'eyond this 
tine. If you haven’t finished tying your knot viithin the tire liiait, 
stop, and get ready for the next one. Ivhen you v--'tch the knot being 
tied on film, your cord should he on the ta'c-lc and your hands at rest, 
(tape stops) 

Tape Cartridge 2. /vatch the f^rge:*' action very carefully 
while tl^ knot is being tied. Some of the fia:-er actions are slow — 
others are quicker — ^but every finger acti ?n is inportant and the 
correct knot can be tied only by using all of thie finger actions. 

You must use the specific finger used in ube film for each finger 
action in order to end up vjith the correct knot. J^xamine your knot 
and the film knot often throughout the pr?,' e session to see if 
they 9 TB thp same. You could be missing or doing incorrectly some 
of the finger actions and yet not realize it. Also you could 
tying an incour-ect knot that does release on the testing device but 
is missing one or more important finger actions. Carefully notice 
the firj=l pattern of the film knot and your knot throughout your 
practice period. You should chock constantly to see that they are 
the same. Also notice wMch hole in the knot is placed over the 
testing device in order to release the knot. Fi.nally, you may have 
the cor^ocb knot pattern though sometimes it may not ho obvious to 
you. Gently move the fingers to see if the courect pattern and test- 
inr hole appear — novj get ready for yoi»r practice period, v-atch the 
knot and then tie and test your knot according to the instructions 
that follovj. Your practice period vUl be over when you hear the 
command to stop, (tape stops) 
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Tape Cartridge 3, (These instructions vary according to the 
experiment-':! treatment- The instructions for all treatments are 
given in the next section of this appendix)- 

Tape Cartridge h. Stop' Youi* practice priod is over. Place 
the looos" on the testing device and make sure they apn’t tangled. 
Place one loop flat on the table in front of you ready for your test- 
ing period, i^ow you may relax for a minute before beginning your 

test, (tape stops) 

Please get ready for the test, (tape stops) You are going uo 
be tested on the number of accurate knots you can tie in the next 
five minutes. Tie as many accurate knots as you can.- Only the acc- 
urate ones mil count, ifeep tying until you set the command to stop, 
■^f your cord gets tangled, take another loop off the testpg device. 
Place the cord flat on the table in front of you for the first knot 
only. Don't pick up the cord until you get the command to start. ^ 
Then you may keep the cord in your hands for all the knots from then 
on. Remember— tie as many accurate knots as yo- can in the next five 
minutes and keep tying until you hear tte command to stop. 

Before you test each of your knots, hold the finished knot 
position -and call out the word check, 'We mil look at your knot 
quickly and then ask you. to test it on the testing device. Are 
there any questions? (tape stops) 

Ready — start i (tape stops) 

Stopi The test is over. Please don't discuss any part of 
this experiment mth anyone until you have rcceived a copy of the 
abstract. Thank you for being in the e^q^eriment, (tape stops; 

(Insert live comment here) If you have not been getting the knot 
during the practice period, keep practicing and trying to get tne 
knot and test it during the testing period. 
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(stop) 



One Concurrent 

V^atch the filr- knot being tied and tested, (stop) 
V^atch the film knot v;hile you tie and test yov.r Knot 
Put your loop on tne table, (stop) 



One iJonconeurrent 

VJatch the liln knot being ti^d and tested. 
l‘<ow you tie and test your knot, (stop) 
Put your loop on tie table, (stop) 



(stop) 



Three Concurrent 

^ch" the film knot ceing tied and tested three tiRes in a row- 

Knot 1. (stop) Knot 2. (stop) Knot 3- (stop) 

latch the film knot while you tie and test three knots in a row- 

Knot 1. (stop) ^ .u n f 4 . \ 

Put jOur loop on the table — tie and test Knot 2. vstop; 

Put your loop on the table — tie and test Knot 3» (stop) 

Put your loop on the table, (stop) 



Three non concur rent 

Watch the lilni knot being tifd and tested toee tiines in a roW' 
Knot 1. (stop) Knot 2. (stop) Knot 3» (stop) 

Now you tie and test three knots in a row— Knot 1. (stop) 

Put your loop on the table — tie and test Knot 2. (stop) 

Put your loop on the table — tie and test Knot 3- (stop) 

Put your loop on the t^ble. (stop) 



Six Concurrent 

Watch the f ilm knot v-eing tied and tested s^ times in a row— 
Knot.l. (stop) Knot 2. (stop) Knot 3. (stop) Knot h. (stop) 

Knot 5. (stop) Knot 6. (stop) , 4. • +.* 

Now watch the film knot while you tie and test your knot six times 

in a rovj — Knot 1. (stop) 

Put your loop on the table^—tie and cest Knot 2. 

table — tie and " ^ 



Put your loop on the 



iirSS'b Krioijr 3 • 

Put your loop on the table — tie and test Knot I4.. 

Put your loop on the table — tie and test Knot 5- 

Put your loop on the bable — tie and test Knot 6. 

Put your loop on the table, (stop) 



(stop) 

(stop) 

(stop) 

(stop) 

(stop) 



Six Nonconcurrent 

W^chTthTHiraot being tied and tested six time s ir a row- 
Knot 1. (stop) Knot 2. (stop) Knot 3. (stop) Knot 4. (stop) 

Knot (stop) Knot 6, (stop) 

Now you tie and test six knots in a row— Knot 1. 

Put your loop on the table*~~tie and test Knoo 2. 

Put your loop on the table — tie and test Knot 3» 

Put your loop on the table — tie and test Knot h» 

Put your loop on the table -rtie and test Knot 5* 

Put your loop on the table— tie and test Knot 6. 

Put your loop on the table, (stop) 
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(stop) 
( stop ) 
(stop) 
(stop) 
(stop) 
(stop) 



Appendix C 

Cell and Ibrginal Means froni Analyses of Variance 
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Problem 1 : Knots 



Problem 2 : Tests 



Cell numbers 


Means 


Cell numbers 




Means 


1. 1 1 1 




5 . 00000 


111 




4.90000 


2. 1 1 2 




4.80000 


112 




4.50000 


3. 1 2 1 




4.10000 


12 1 




5.30000 


4. 1 2 2 




5.50000 


1-2 2 




5.00000 


5. 1 3 1 




4.90000 


131 




4.60000 


6. 1. 3 2 




5.80000 


132 




5.70000 


7. 2 1 1 




2.90000 


2 11 




2.90000 


8. 2 1 2 




4.40000 


2 12 




4.50000 


9. 2 2 1 




1.90000 


2 2 1 




1 . 90000 


10. 2 2 2 




5.20000 


2 2 2 




5 . 00000 


11. 2 3 1 


- 


5.20000 


251 




2.40000 


12. 2 3 2 




4.10000 


252 




5 . 90000 


13. 3 1 1 




2.50000 


311 




2.50000 


14. 3 1 2 




2.10000 


512 




1.70000 


15. 3 2 1 




1 . 90000 


521 




1 . 90000 


16. 322 




0.00000 


522 




0.00000 


17. 3 3 1 




2.50000 


331 




1.40000 


18. 3 3 2 




0.00000 


3 - 3- 2 




0.00000 


Marginal Means 




Marginal Means 




Variables 


Cate- 


Means 


Variables 


Cate- 


Means 




gories 


• 




gories 


■ 


1 


1 


4.68333 


1. 


1 


4.53333 




:2 


3.28355 




2 


5 . 06667 




3 


1.43333 




3 


1.21667 


2 


1 . 


3.58333 


2 


1 


3.^3333 




2 


2.76667 




2 


2.51667 


• 


3 


3.05000 




3 


2.66667 


3 


1^- 


3 . 16667 


3 


1 


2.84444 




2 


3.10000 




2 


2.90000 
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me 
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ProlDleia 3 : Practice step 



Problem 4-: Test step 



Marginal Means 
Variables 



Cate- 

gories 



Means 



1 

2 

3 



6.71667 

6.53333 

4.90000 



1 

2 

3 



6.51667 

6.08333 

5.55000 



1 

2 



6.74444 

5.55556 



Marginal Means 
Variables 



Cate- 

gories 



1 

2 

5 



1 

2 

3 



1 
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Means 



6.51667 

6.11667 

4.91667 



6.20000 

5.85000 

5.50000 



6.46667 

5.23333 



I 









Cell numbers 


Means 


Cell numbers 


Means 


k 

t 

a 


1. 


1 


1 


1 


7.70000 


1 


1 


1 


6.90000 


i 


2. 


1 


1 


2 


7.50000 


1 


1 


2 


7.50000 


% 


3. 


1 


2 


1 


7,10000 


1 


2 


1 


7.40000 




4. 


1 


2 


2 


6.10000 


1 


2 


2 


6.10000 


1 


5. 


1 


3 


1 


7.00000 


1 


3 


1 


6.30000 


I 

t! 

< 


6. 


1 


3 


2 


4.90000 


1 


3 


2 


4.90000 


i . 


7. 


2 


1 


1 


7.50000 


2 


1 


1 


7.00000 


1 

3 


8. 


2 


1 


2 


6.00000 


2 


1 


2 


5.30000 


5 


9. 


2 


2 


1 


6.60000 


2 


2 


1 


6.00000 


1 

5 


10. 


2 


2 


2 


6.60000 


2 


2 


2 


6 . OCOOO 


1 


11. 


2 


3 


1 


V 

7.00000 


2 


*3 


1 


6.9OOCO 


£> 

i 

i 


12. 


2 


3 


2 


5.50000 


2 


3 


2 


5,50000 


1 


13. 


3 


1 


1 


5.10000 


3 


1 


1 


4.90000 


i 


14. 


3 


1 


2 


5.30000 


3 


1 


2 


5*60000 




15. 


3 


2 


1 


6.10000 


3 


2 


1 


5.70000 


% 


16. 


3 


2 


2 


4.00000 


3 


2 


2 


5 . 90000 




17. 


3 


3 


1 


6.60000 


3 


3 


-U 


7.10000 


M 


18. 


3 


3 


2 


2.30000 


3 


3 


2 


2.30000 


^3 



